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RE: CC Docket 96-262

Attached are three articles that examine the reduction in toll prices and the impact this has
on consumer welfare. The first two consider the postdivestiture introduction of subscriber
line charges concurrent with access price reductions. As the commission considers an
access reform plan that similarly includes.moving usage recovery to flat rate recovery, this
postdivestiture experience provides some understanding ofthe expected toll stimulation
that would result from restructuring.

• Attachment 1 (by William E. Taylor and Lester D. Taylor, "Postdivestiture Long
Distance Competitio~" American Economic Review, May 1993, pp. 185-190) shows
that, when access price reductions were passed through to customers, usage was
stimulated.

• Attachment 2, (by Jerry Hausman, Timothy Tardiff and Alexander Belinfante, "The
Breaking up ofAT&T and Charges in Telecommunications Regulation: What are the
Lessons?" American Economic Review, May 1993, pp. 178-184) shows that access
prices reductions stimulated demand, while the fixed line charge did not hurt telephone
penetration.
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• Attachment 3, (by Carlos Martins-Filho and John W. Mayo, "Demand and Pricing of
Telecommunications Services: Evidence and Welfare Implications," The RAND
Journal ofEconomics, Autumn 1993, pp. 439-454) shows that welfare is increased.
when local calling areas are increased (e.g., when an increase in monthly local charge
for an extended calling area is substituted for intraLATA toll usage). This is
consistent with the analysis done by Donald Kridel, "A Consumer Surplus Approach
To Predicting Extended Area Service (BAS) Development and Stimulation Rates,"
Information Economies and Policy. volume 3, No.4, 1988 and discussed in Lester D.
Taylor's book Telecommunications Demand in Theory and Practice, Kluwer
Academic Publishers, 1994, pp. 163-169.

These articles provide evidence that a (cost-based) decrease usage price concurrent with
establishing a fixed line charge will expand toll calling without hurting line penetration,
thus enhancing consumer welfare.

Should you have any questions regarding this material please do not hesitate to contact
me.

Sincerely,

Attachment

trl



••..,r-'.

"~ ..f'"

Postdivestiture Long~Distance Competition
in the United States

By WILUAM E. TAYLOR AND LESTER D. TAYLOR*

tb

The breakup of the BeU System in 1984
initJ3ted a succession of dramatic changes
in the structure of the U.S. telecommunica
tions industry. Divestiture of AT&Ts oper
ating telephone companies split the indust!)'
vertically into separate iocal and long-dis
tance companies. Regulators actively en
couraged entry and competition in the
long-distance market, requmng that equal
imercoIUlections with the local network be
provided to all long-distance competitors.
Finally, new methods of regulatmi AT&T
and the local telephone companies were
implemented, including deregulation in
some jurisdictions and price-cap regulation
for interstate long-distance and carrier ac
cess services.

Since 1984, there· have also been radio
cal changes in the basic data that describe
the interstate long-distance market. Capac
ity in the market has roughly tripled; where
once there was one nationwide long-distance
network, there are now nearly four back
bone long-distance networks and roughly
500 providers. AT&T's share of interstate
switched-services long-distance usage has
fallen precipitously from 84 percent in 1984
to 63 percent at the end of 1991 (FCC,
1992b). Over the same period. real inter
state long-distance pnces fell by about 50
percent, and long-distance demand approxi
mately doubled.

Several observers have attributed these
changes to the pressures of competition. In
its application to provide competitive long
distance service in Canada, Unite! (991)

• National EcononUc Research Associates. Inc., One
Main Se~et. CambrialC. MA 02142. and Dep.rtmcnt
of Economics. University of Arizona. TUC30n. AZ
85721. respectIVely.

pointed to the American example:

By any standard. the American policy
has been a success. Rates have faJIen,
innovation has increased and usage has
grown.

Similarly, in a recent proposal to Increase
competition in local telephone markets, the
U.S. Federal Communicauons Commission
(FCC. 1991a ~1l) assefted that:

. .. competition in the prOV\SlOn of in
terstate long-distance service has led
to sharply reduced rates. a larger vari·
ety of service options, and more rapid
deployment of new technologies ....

While it is t.empting to ascribe lower prices
and increased demand to the pressures of
competition, careful analysis shows that this
is not the case.

In this paper. we show that the overall
reduction in interstate long-distance prices
and expansion of interstate demand is more
than explained by the reduction in the car
rier access charges paid by the long-distance
carriers to the local telephone -companies. l

Net of these payments, real interstate long
distance prices fell at about half the rate
after 1984 than before. Moreover, regulated
competition in the interstate loll market has
not led to an expansion of demand. Despite
the introduction of new services and mas
sive advertising and marketing effons, toil
demand grew no more than would be ex·

Ilona-distance companies (e.g.• AT&T. Mel) pay
carrier access chUiCS per minute of use to local tele
phone GOmpitlics (c.x.• Nc::w YorK Teiephonc', ior Oril

"inlLiDg and terminating traffic on rhelr networks. These
charges cOnstiNtc a marlina) cose to the 10nl-diitallCe
companics.
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peeled based on chances in price, popula
tion. and consumer income. Thus, although
the FCC's decision to reduce carrier access
charges has resulted in enonnous welfare
gains for consumers, competition-or at
least regulated competition-is not respon
sible for these benefits. The substantial price:
reductions and outward shifting of the loll
demand curve that would be expected to
arise from vigorous toU competition have
yet to materialize.

I. The Meet of Competition 00 Pritu

Real interstate long-distance prices fell in
half from 1984 to 1991 and fell faster SInce
divestiture than their long-run historical av
erage. From 1984 to 1991, real interstate
taU rate reductionfavetaged about 8.2 per
cent annually, using the Bureau of Labor
Statistics CBLS) producer price index for
interstate toll rates, deflated by the BLS
GNP-PI. From 1972 to 1983, the longest
predivestiture period Over which Interstate
rate data are compiled by the Bureau of
Labor Statistics. mterstate roll rates de.
c1ined at an annual average (rea}) rate of 2.7
percent. Since the postdivestiture period co
incides with the period during which equal
access became available .a.nd during which
AT&T lost considerable market share, one
might attribute these additional price reo
ductions to mcreased competition among
iRterexchange carriers. But that would be
wrong.

Starting in 1984, the FCC began to rebal
ance local and toll prices in the United
States, primarily through two related activi
ties. First, it shifted recovery of local-tele
phone-company fixed costs that had previ
ously been recovered from long-distance
companies (through carrier access charges)
to final consumers (through monthly sub
scnber line charges). Beginning in 1984,
subscriber line charge revenues grew from
approximately Sl.296 billion to $6.069 bil
lion during 1990-1991, and all of that rev
enue represented lower carrier access
charges paid by the interexchange carriers
(United States Telephone Association,
1990). Second. the FCC instiroted a series
of accounting changes which effectively re-

duccd interstate costs while increasing in
trastate costs. The net efFect of these ac
counting changes (and other regulatory
changes. including changes in income tax
rates) was to reduce carrier access charges
an additional S4.493 billion (annually) by
1990-1991. By 1990, carrier access charge
expenditures were approximately S9.266 bil
lion less per year because of these changes
in federal regulatory policy, and by July
1992, AT&T was receiving annual reduc
tions in access charges (and other exoge
nous costs) of approximately $10.86 billion.

At the same timc, AT&T's cumulative
price reductions produced only 18.22 billion
less revenue per year, compared with 1984
(Taylor, 1992 [exhibit 1}). Thus. net of ac
cess charge changes, AT&T's tariffed prices
actually grew in nominal tenus at an annual
rate of about 1..5 percent per year between
1984 and 1992. In real terms. they feU at
about 2.2 percent per year. Paradoxically, in
a period when AT&T was losing market
share rapidly, it nonetheless increased nom
inal prices (net of access charges).

In addition. we observe much larger re
ductions in real interstate toll rates (net of
access charges) during the period before
divestiture, equal access, and AT&rs loss
of market share. If we adjust interstate toll
rates to account for the changes In the
non-traffic-sensitive cost assignment in the
Ozark Plan between 1972 and 1984, we ob
SCIVe that real interstate toll rates, net of
changes in separations, fell at an annual
rate of 6.28 percent.2 Net of access charge
changes, then, real interstate toll rates fell
roughly twice as fast in the decade before
diveslirure than in the seven years after.

These findings are hardly consistent with
the view that competition among interex
change carriers led to drastically lower
prices. Beyond the mandatory reflection of
access charge reductions in AT&Ts races
(which were followed by the other long
distance providers). interexchange carriers
initiated no significant price reductions for

4The earticsr year for wbicb BU price dara {or
interstate toll service arc available is 1972.
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toll services.J Since reductions in carrier
access eharges represent reductions in
marginal cost for all long-distance compa
nies, these data are more consistent with
the presence of a regulated price umbrella
than with a competitive market!

The discussion thus far applies to AT&T's
prices for tariffed services. During the same
time period. large business customers began
to substitute lower·priced bulk discount ser
vices (such as Megacom or SDN) forordi
nary toJ! service, and bigh-volume residen
tial customers were switching to optional
calling plans (such as Reach Out America).
Our estimate of the reduction in AT&T's
.tariff prices thus underestimates the reduc
tion in the average price paid by AT&T's
customers. While this effect is important for
large business customers, it has a very small
effect on aggregate prices}

The explanation for this noncompetitive'
price behavior is not difficult to find. Regu
lated competition in the U.S. interstate toU
markets differs in several imponant ways
from unfettered free competition. The seven
regional (fornler) Bell holding companies
are barred from the market, and GTE is
subject to a decree which regulates its par·

JThis generalizalion applies to aureaate interstate
toll service, There is evidence or competitive pressure:
reguting loll rates (j) 'Paid by large business customers
(c.g., through new services such as Mepcom. Prism.
and Ultra-WATS) and (ii) in the intrastate loll muuu
where lone-naul rates fell and short-haul rates rOSe
from 1983 to 1987 (Alan Mathiosand Roben P. Rogers.
1989 p. 446).

'The gap In prices between AT&T and its compet,
tors shrunk from 10-20 percent in mid-1984 10 about 5
percenl in 1987 wnlm the unequal access discount WllS
essentially eliminated (Michael E. Porter. 1987). Until
equal-access facililies were· available: 10 iDterexchange
<:amen other tha.n AT&T. thos~ carriers receivcd a
55-percent discount compared with the access; prices
paid by AT&T. .

,)AT&T ca.lc:u1ates that dllrina the 1989-1991 period,
prices actually paid by cu<;tOmers fell al an annual r:Ue
of 0.9 percent due to Ihe nUgration ot cuscomers to
lower-priced services like SON (Richard Schmalensce
and Jeffrey H. Rohlfs, ]992 table m. Assuming conser
v'!!1v.:!y that mig!'!tior. ~:u~:d :It tbis ra.le sin~ 1984.
our esumate ot AT&Ts annual nomina.! price increase
is Iowcred to O.6percenl. and aur estimate of AT&T's
real annual PTice reductions is ra.i~d to 3.1 percent.

ticipation. In addition, the FCC instituted a
number of measures to protect ncw com~

petitors in the market, including access
charge discounts for entrants to compensate
for unequal access, non-cast-based access
transport pricing which favored the smaller
entrants to compensate for AT&T's loea
tional advantage, and asymmetric regulation
oC AT&T which continues to this day.

ll. Tbe Eft'ecl or COMpetition on Demand

A second possible benefit from competi
·tjon in the interstate toll markets was growth
in demand due to more intensive marketing
and the introductIon of new services. Since
divestiture. lIlterstate switched access usage
has grown at an annual rate of 11.81 per
cent (FCC, 1992a table 24), and this mea
sure of demand probably understates de
mand growth, as it ignores demand served
by bypass services, including services like
SDN and Megacom.6 During the 20 years
before divestiture, annual growth in inter
state usage averaged 10.5 percent (AT&Tl

1983), While interstate toll demand did grow
more rapidly after competitive entry, this
growth was not due to additional new ser
vices. advertising, consumer awareness, and
so on. The change in the growth rate IS
completely explained by changes in price,
income, and population.

We compare the decade before divesti
ture 0972-1982) with the period after di
vestiture (1984-1988).7 In each period, we

°Conventional switched IORa-disCUlce icnice uses
the switched access service of the loal telephone: com
pany on boib ends of the call. Services like Megacom
and SDN UJe a privace line to reach the eu£tomcr on
one end of the call. reducing the usc of switched access
service by balf.

7WC treal the POStdiYesUtuR period a$ tbe: competi
tive period, although the same analysis a5 tbat de
scribed below yields the SU11e qualitadve ~s\llts if
applied 10 the 1972-1978 and 1979-1990 periods. To
jud8c Ihc effecu of competition on demand &rowth, it
is llSeful to note: that MCl and Sprint adw:rtisiD& was
leu than SS million in 1980 compared witb $45 million
for ATlkT (measured in 1986 dollars). BcIWeen 1983
and 1984. 10lal annual advenisina for AT&T, MCl,
and Sprint iDCTealCd from about Sl00 million to about
S150 million (in 1986 dollars) (Porter. 1987 fillUC 23).
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divide actual demand growth into two pans:

1. pn!dic,~d growth: a pan due to changes
in prices. income, and population;

2. Wlapi4ined growrh: a (residually mea
sured) part due to other changes
changes in taste. changes in the market
place (such as competitive entry). and
the lilce. "

If competition shifts the demand curve out
ward due to advertising, the availapiliry of
new products or services, or a heightened
awareness of the uses for telephone service.
we would expect 10 see that shift as an
increase in unexplained growth.

To explain growth in the demand for in
terstate switched sen-ices. we estimated a
quarterly model for aggregate interstate
switched access demand using data from the
third quarter of 1984 through the second
Quarter of 1992. The results are in keeping
with estimates obtained from otber inter·
state toll demand models:

lnQ, = -8.70 ..;.. 0-56SlnQ,_,-0.272lnP,
( - 1.84) (4.99) ( - 3.61)

-I- O.422ln Y, + 1.491n POP,
(1.87) (1.76)

where

In Q-logarithm of toeal interstate
switched access minutes

in l'=logarithm of the ratio of the CPI
for in'terstate toll calls 10 the
CPI for all goods and services

In Y= logarithm of real disposable per
sonal income

InPOP -logaridnn of population size

and where t statistics are in parentheses.
On 26 degrees of freedom, the R2 of the
model is 0.998. and the Durbin h statistic is
- 0.60. The long-run price elasticity of
~ 0.63 agrees with other estimates, notably
the "-0.72 estimate used by the FCC in CC
Docket 87-313 (Joseph P. Gatto et aI., 1988).

Using this simple mod~l, we C3!culate t.~e

rate of growth of unexplained demand. Dur
ing the 1972-1982 period. demand was pre
dicted to grow at an annual rate of 6.58

percent. Actual demand BJ'owth averaged
8.92 percent. leaving a growth rate of unex
plained demand of 2.34 percent. During the
1984-1991 period. the model predicted that
demand growth would average 10.79 per·
cent, and actual demand growth averaged
11.81 percent. Thus the growth rate of un
explained demand during the 1984-1991
period averaged 1.02 percent. Growth in
demand unexplained by changes in price.
income. and population averaged 133 per
centage points Jower in the 1984-1991 pe
riod compared with the 1972-1982 period. 1I

One possible explanation of this reduc
tion in the growth rate of unexplained de
mand after divestiture is the growth of by
pass-provision of interstate toll minutes of
use without using the switched access facili
ties of the local telephone companies. In
our calculation. we measure interstate toll
demand as interstate switched access de
mand after divestiture. and the growth of
bypass demand (including services like
Megacom and SDN) would mask growth in
toll demand after divestiture. To adjust our
results for the possibility of bypass, we use
industry estimates of interstate bypass usage
from 1984 through 1991 (FCC. 1991b) and
add that usaBc to our measure of switched
access demand (Taylor. 1992 [exhibit 3]).
The annual JI'owth rate of this measure of
interstate toll demand averaged 12.90 per·
cent during the 1984-1991 period. so that
unexplained ifOwth rose about 1 percentage
point to 2.12 percent. lncluding the effects
of bypass. unexplained demand still grew
about 0.23 percentage points more slowly in
the "1984-1991 period than in the 1972-1982
period.

In. Ol).~.bleEffects of Competition

Competition iD the postdivestirore period
among interstate long-distance suppliers did
not reduce prices or expand demand. but it
did have perceptible effects. at least in cer·

s,obc results arc DOt sensit~c to the particular lime
period ehosen or to the precise ".Iues of the elastici
ties. If the price c1uticity is taken to be - 0:12. (Gano
e1 11•• 1988), uDel'Dlaincd demand Jlowth slows eveD
more after divestiture.
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tain market segments. While AT&T's over
all market share of switched access minutes
of use fell from 84.2 percent in the third
quarter of 1984 to 62.8 percent in the fourth
quaner of 1991. its share of the large busi·
ness market fell to about 50 percent. More·
over, ATkT consistently set prices for its
business services below their applicable cap
under price-cap regulation, and evidence
amassed by the FCC suggests that AT&T
faces a substantially more elastic (finn) de
mand curve in the business-services market.
Supply elasticities of competitive firms have
increased during the period. About 58 per
cent of AT&T's switched business-services
revenue comes from firms that also pur·
chase services from a competitor, and Mel
and Sprint together could absorb about 15
percent of AT&T's business traffic without
expandil'!g their capacity (FCC. 1991c 1/36,
40. 50). Of course. it is not surprising to
observe lUore lively cornpetmon in the mar
ket for large business customers: having
higher usage, large business customers arc
more likely to change carriers in response to
a given price difference.

Using the aggregate FCC data discussed
above, we specified individual-firm demand
functions, treating the interstate market as
comprising two finns, AT&T and "others."
Although we obtained a reasonable market
demand equation. we were unable to esti
mate individual-firm elasticities. These re
sults may be due to poor price data and
limited independent variation in those data
for AT&T and its competitors. but they are
also consistent with lackluster price compe·
tition in the market. This is not to say that
there has not been competition, even fierce
competition. in price in certain submarkets
-only that such behavior cannot be iso
lated in the aggregate data. The conclusion,
accordingly, is that meaningful estimation of
finn demand functions in the interstate toll
market must await the development of a
comprehensive data set that is disaggre
gated by both submarkets and fums.

IV. Coac:luaiona

Competitive entry into interstate long-dis
tance service has undoubtedly resulted in
vigorous competition in the large business

market. In the aJll'egate interstate toU mar
ket, AT&.T's market share has fallen ~Dd its
(firm) demand curve has accordingiy be
come mOre elastic. Nonetheless. competi
tion since 1984 has not led to lower prices
in the aggreaatc market or to lower prices
for residential and small business cus
tomers. In addition. despite massive in
creases in marketing effons and a fiullj' of
new service offerings. aggregate interstate
toll demand has not shifted outward.
Changes in prices (and income and popula
tion) fully explain the growth in demand in
the postdivestiture period. In sum, regu
lated competition and asymmetric regula
tion of AT&T have yet to bring the benefits
of lower prices and expanded. demand to all
interstate telephone customers.
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THE BREAKING UP OF AT&T AND CHANGES IN
TELECOMMUNfCATlONS REGULATfON: WHAT ARE

THE LESSONS?'

The Effects of the Breakup of AT&T on Telephone
Penetration in the United States

By JERRY HAUSMt\l'; TIMOTHY T.~R.J)'FF. AND ALEXANDER BELINFANTEi'

i
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The breakup of AT&T :n 1984 into a
long-distance (and manufacturing) compo
nent and seVl:n lOl:al-~ef\'lCe~mpames. the
Bdl operaring companit:~ (BOC's). created
~he opportunitY for billions of dollars of
annual t:conomic efficiency JPins for [he U.S
economy These potent::ll .l1'1nual efficiency
gair.s ::rise In ;J:lrt from ~ne t::;t3blishment of
~ ;-ational pnce system :'or telephone ser
vices. At tbe tlme or" :hc :m:akup (and to a
lesser c::ctt:nt today) basic aect::s~ to [~1e tele·
phone r:e:-work received J large ,:ross sub·
sidy from other telepnonl: ~c:vices; :li3[ IS.

the: price of b\lslc JCCCSS was well below its
im:r:.:m~ntal (or marginal) cost. The largest
component of this cross sub:-idy arises from
the prices of long-distance sl:r';ces which
are well in excess of the:, inc,emt:nlal cost.
H.owever. since [hl: pnc~ elasticity of basic
access is near zero while the price ;:li:l.sticlt'Y
of !Ong-dlstance ser'Jicts varies from about
- iJ.L5 to -1.2 dcpcndmg on :he rype: 1,)(

service. a large economic effiCle:1C'1 loss QC

cars.
'-"'hy did regulation :;:volve in [he: United

Slat~s to cause thi!) extremely large distOT
tion in prices? Numerous reason:) can and
have: been pur forward· (see e.g.. Peter
Temin; 1987), bur (JUT favorite expl.~nation

arises from a combination of an ourmoded

tDiscu.wlnrs: Olo:nn A. Worach. GTE l.,bor<1(ocll::O;
Molly K. Mtlctlule)'. Re~ource~ for the Future: Gerald
F:mlhaber. Uni\leniry of Pellnsyl\l3nia.

'Oep3rtm~nl of ECOnOIl'lIQ. MWill:hUSC:lt.~ fnSlitulC
of Technology, (.'3mtlri.dgll. MA 02139. Ntllional Ect/·
nomic Rcscarctl Assoc:i.ucs. I Main Slrclll. Cambnd~c.
MA 02142, :lnd Fedcrll CommuniClltions Commission.
lYl9 M Sireet, N.W.• W:\~l1inilon. OC 1U5S4. r~pcc.

,ively. The ide:a.~ cX'Ofessed in Ihis pBocr do nOl neces
saril)' n:preenl Itlc 09inion) or policies of the: FCC.

framework of telecommunications regula
tion and changing technolo¥y. Congres
sional legislation, which ~~tablishcd the
Fedeml Communications Commission
(FCc) and remains the basic framework for
rc:lccommunicalions regulation, was the
Communications Act of 19.34. This legisla
tion Ic::d to the current joint regulation of
tClt:phone companies by bOlh rhe FCC and
Siale public utility commissions (PUC·s). The
Communications Act codified the goal of
universal service·-the norion that all U.S.
households Should have telephone service.
This policy has been quite successful with
U.S. telephone penetration at 93.3 percent
in 1990 according to the Current Population
Survey (CPS). Yet the FCC is basically in
charge of setting long-distance prices while
~t3te PUC's :Ire: in charge of setting basic
access prices, both of which are imponant
factors in telephone penerration. During the
post-World War 11 period the technology
was changing so thar the CQSf of long-dis
tance service WClS decreasing markedly while
the COSt of labor-tntensive basic access con
tinued to rise essenrially in line with inna
tion. The so-called separ3tions system of
re~uI3tion, established ro "divide the COSt"

of the public telephone network between
federal and state regulatOry jurisdictions,
created increasing cross subsidies as [he:
contnoution from long distance grew with
incrt:lil)cs in both rhe price-cost ratio of
long distance and incre~es in long-distance
demand.

.Economists were aware of this problem
and in the 1970's recommended that long
distance: prices be decreased and basic 3C

cess prices be increased. Indeed, to a firsr
approximation if the basic access price elas
ticiry ts lero, the first-best tax SOlution of a
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lump-sum tax on b<lsic access is available,
which climina~ the loss in economic dfi
ciency. Income-distribution problems arise,
but lhc::sc problems can be solved by a tar
geted ~LJbsidy to low-income households.
Yet, state PUC's ha'l~ heen reluctant (0
rJ.isl: basic access pricc::s because they per·
celve that the very sm~1l basic access price
e1asllcity could lead to some decrease. in
tdephone penetration. In this paper we
present a model of basic n,:sldentlill access
demand which demonstrates that these fears
:lre unfounded. Prior econometric ~stiG1ates

have specified models of basic acct::ss de·
m~nd as a function of only its own price.
Our estimates also ftnd an important effect
of iong-distance pnces on the:: demand for
basic access. Indeed, the effect of long"dls
~anc-= price~ IS suffici~;'lr[y lar3e :~at a rtv·
enu.c-ncutrai rebaiancing of telephone
pri::~s. which would reduce ~he subsidy for
basic aCcess ;l.na lower long-cistance prices.
would \cad to hath large g:iin.,\ in ~conor:lic

efficiency and ulcreosed ~eitt:nonc ;=enetra"
:lOn in the Unitt.:d Sta;¢s. Thus, t~c per
cl:lved poEcy ,rade-eff ce,ween c:conomlC:
'..:ff.cien'Y and tel<::':Inonc penetration is un
iikdy to exist a.ny long~r.

I. Regu1:l.ted Price Selling by lhe FCC
aud Slate Pl1C's

.A... FCC RegUlation

In regulating interstme telephone ser·
vices, the FCC llSes two main approaches to
set prices to allow the 10C:11 excoange carri
c:rs (LEe's) to cover thcir separated cost
basis. The first approach is to set a lump-sum
ta.x. called the subscnoer line charge (SLC),
which is currently S3.50 a month pc:r resi
dential access line. Each residential phone
user pays this fee as part of the monthly
basic exchan\:c access bill. The other ap
proacll used by the FCC is to chargl: long
distance companies for access from the
customer premises to tile lon2-distance:: com
panies' aerworlc.. These a.ccess ~harges are
currently about SO.07 per rni.aute of inter
state (ong-distance usa~c. Access charges
;ue Quitc substantial since they comprise
about 40-50 percent of long-dutance com-

panies' overall costs and are: over five times
the LE.e's increment:!.l cost of providing
long-distance access. In total, the subscriber
line charge plus access charges combine to
cover "bout 2.S percent of overall LEe costS.
which is the FCC ~hare of separated CO:$l'i.

B. State PUC Regu/ulioll

'State PUC's sel ;:mces for basic t:;(chan~c

access :lnd for intrasrate:: long-distance ser·
vices. Basic exchan2e accc:S5. which is often
offered bundled to~ether w1th free unUm
:ted local calling (fiat-rate tariff) or provides
access plus a per-call charge for local cails
(measured-rate tarifD, has a price wbich
varies from about S8 per month in New
Jersey and California to about S23 l.Il West
Virginia. When tbe FCC subscriber line
charge is included. the monthly basic :ieeess
[JrJce varies from about $12 to S27. On Oc·
rober 1990, the FCC reported a national
average fiat rate of 517.79. including taxes
a.nd. the :subscriber line charge.> The mere
men tal co:)t of basic access deocnds on geo
gr:lphical location. but its riillgc is about
S18-$24 per month for resitkntial cus
tomers. Thus. in most states residential ba
sic access service receives a significant cross
subsidy.

Intrastate loog-distance service comes in
twn varieties. InlraLATA long dist:lllce calls
are provided by the aoC's and also by long
distance comp:uiies such as Mel and AT&T
where pennitted by state regulation.' Regu·
lated prices or intral.ATA calls are set well
in excess oi the cosr of providing these calls.
The revenues from BOC-provided in
traLATA long-distance service are used to
cover aoc costs, including the cross sub
sidy used to help finance re:;idcntial basic
access. Companies such as Mel and AT&T
provide intrastate interLA.TA long-distance
servict:s. Most states have adopted access
cl1ar~cs fo\' intrastate long-distance. services
similar in fom [0 the access-charge frame-

lI.ATi\·s (local access :lnd transport are:1S) wc:n:
C$tllblisbcd in 1984 It dlvcsti mIC:. BOCs are n:.strielcd
to provtdiAg lelephone services only within LATA'i.

;.
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work used by the FCC. The access charges

.arc agnin weB above cost so that they pro·
vidl; an Important :;ource of cross subsidy
for residential basic aCcess service.

C. Ouerall effect on Tt!l(photU!
St:rlJlce Pnces

....1AY 1993

mand system for three servic~s which arise
from a common decision framework. 2 Here
we are interested in the question of wheTher
the household decides ttl purchase basic
exchang<: servicl!: which arisc~ from a par
tially indirect utilitY function:

U=U(Y,p,q,Z .. c')

Ju(y - Pl- p!.l.l,z.£}

aq,
x=~-:---_--:'_---

i 31.1(Y-PI-p!,q,z.s)

ay

(2)

Thus, efficient estimation would involve joint
estimation of telephont: penetration a..:'ld the
demand equation f(Jr telepllone services.
Since we do not have data on telephone
service demand, we instead estimate the
basic-excban~-access discrete-choice ~qua~

t)on where a housebold purcbases tde:-

where y is household income:. p is .i vector
of prices for basic 'exchange access which
includes the one-time installation price: and
the monthly basic exchange price. q is a.
v\:ctOf of prices of wage for local service
(whose price is often zero), intraLATA ser
vice, and interLATA service. z is a t'-J.nction
of household charac;teristics, and 1£ is a fan
dom parameter which is independently di~

tributed across households.) Conditional on
purchasinl{ haSlC exchange access, the three
demand cquatioDs can be derived via Roy'S
identity:

( 1)

A. Modd Specificarion

11. A Mod..-I of Basic Access Demand

Basic exchangl:: access IS tyt)ically set wcU
below its incrementa.! cost and receives a
signific:mt cross subsidy. The size l)f [be
crosS subsidy, at least frOIn ;utersta:e toll
calls, has decreased since the breakup of
AT&T because of the use oC the subscriber
line charge and the decn:a.o;c in long·dis.
tance :lccess prices. At the statl:: level the
size of the cros.'· subsidy may well have
increased, since most st:1te PUC's have.: not
incre"sed resido.:ntilll basic access orice~

along with inflation. while the large' labor
component of providing copper links from
residences to the teh.:phone network na:; kd
to increased coses. Since the breakup of
AT&T, interstate long-distance prices have
de::reased by about 40 percent, prim:mly
due to decreases in access charges by ;J.e
FCC. Howevt:t'. a decrease in FCC access
charges down to incremental cost would
probably lead tu a further reduction in
iLJng-distance prices of another 25 percent
~t least. Thus, long-distance service contin
ues [Q cross-subsidize basic-access service as
it did before dive~tirure. We now discuss
the: likely outcome of a f'Urthcr reduction. or
even the elimination, of the crOliS subsidy by
an increase in basic acceSS prices together
with a decrease in long-distance access
charges. which. would cause reduced long
iJiscance prices.

',: :':",' ~' ... ~
',1

~ ".. '. ~... . .,."'.
..:~; .. ::. j

! Modc:ls witb combined diliCTetc :Lad continuous
dctIl:tnd functions ari~iDIL from a common-decision
Cnrnework Dave been estimated in other cootextS by

.. "', The decision to purchase hasic access ser- Hausman {1979) :ll1dby Jeffrey ~bill <lIld Daniel
... vice depends on its price as well as the McFadden (1984). H3USm:ll1 (1985) c::itimates a !unhcr

., ~i, model wiCb this structure: and con~idcn tbc gClIu:l!

......,-:' demand for usage of the telephone by the ccoDomeU'ic framework for sucl1 mo4els,
." '. .~/ :i~~/:~.~ residential consumer. This usage falls into 3A Hiclcsian composite commodity provides the QU-

three categories: local usage, intraLATA mcrairc price. The obsetvllAt reader will rn!izc that
l(Jng-distance calls, and interLATA long- aetua!1y two i.at~r1ATA prices cldst for c;,.ch bouscl1old
distance calls. Thus, we have a combinc:d dcpcadins on whether :I C:LU is iDtematc or illtr.l5tate.

We c;ombine these two pric:cs into a price index Cor
.discrete-choice equation and continuous de- imerLATA lonll-Q!st:1J1CC c:ills.
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,-vhere II, is the partially indirect utiliry
fUllction where basic access pnce has been
sl.lbCracted from hOlJsehold income and II,

is rhe p3rtlaUy indirect urjlil'Y function where
3.11 consumption IS of the composite (non
,ekphone) commodity. An important find
ing of equa!ion~ (1)-(3) is that the: discrete

. ::hoice eqtl:Hion.~hould depend on the basic
deee:;s price(s) and also 0" the u!>ilge pricl::s.
This specification .s in rcarked contrast r.o
.limos! all ether ~pecifica!jons of naslc ae
':::ss demanc.l.~

B. Data <lnd ESlzmacion

To estimate the etfect of telephone pnces
on basic ~esidential access. we: acquired data
tbat were collected for and by the FCC for
CC Docket No. S7·339. F~)f the vears
:984-19~8, the datJ combine teJcp'hone
penetratIon and demographic variables frOOl

:he Ct:;'1'l:nt Population Survey 'N1th prices
c?ll~cted through the t.:.S, TI:lephon~ Asso·
';::1tlon at the request of the FCC. The data
:ire: o,.ga.'li2ed Into 3.bout 200 geographic
&.te;ts ror the first two ye:m and about 500
geographic areas for the fast three years,
For each area. information on telephone
pe:letratioD. dl:mographic variabks, and
telephone prices is available. The long-dls
tJllCt: price variables include a measure of
interlo'tate toll prices and a ,:ombim:d mea
sure for .intrastate toll prices combining in
tra~tate 1lltraLATA and imerLATA prices
to torm an overaU' toll-price index using the
followmg procedure. First, for each state.
we obtained the 1984 nwn;,c?;f$ of intrastate
toll calls (A) and int~rstate call caIts (B) for
usc in a fixed-weight toU :ndex. The index

B x (inhm/:Jle indelC)~ A x (illlr:llllatl: im:leXI

B ......

The interstilte index was induded in the
FCC data :lnd the intrastate toll index was
the national-level CPI for intrastate toll
calls. Flat·rate access prices charged by Bdl
Telephone companies, which supplemt:nt~d

the lowest-priced access rares from the FCC
dara. were obtained from the National As
sociation of Regulatory Utility Commlssion
~rs' :InnuaJ publication of "Bell Telephone
Cumpanies' E.'l:ch:tnge Service Telephone
Rates."

The basic spet:iJicatlon used is J binary
logit mode! estimated in Berx.,on-Theil form
-.vb.ere the:: left-hanu-side variable is the pro
ponion of household~ with telephone ser
vice and the right-hand-side van<1bles an.:
telephone pnct:S and demograpbic variabks
of households.'> Because of tht; panel-data
struClurl: of our sample. which varies 3(,.'T'05S

both time ilnd states, we use a more general
stochastic specification than the Berkson
Theil spccmc:ltion. One component of tbe
stochastic disturbanc~ is the u:;ual deviatiotl
b.::t:Ween the ')\)served proportion and thc
model prediction whieh Jrises because of
sa.mI:'ling errOr iUld is proporrional to
wHhin-eelI sample size; an additional com
ponent of the disrurbancc Jrises from Cl

starC:'~'Pecilic.componear of variance which
IS Ulvanant across time. and the final com
ponent varies across both stales and time
and allows fClr general :ipecification erTor.
The model was estimated using a t'easible
generalized least-squares procedun:.

The results of the logit model estimation
are available from the authors upon reo

;BC:C1USl: ur \he hiJl./l proportion of observations IIl.:!1
arc in lhe tail of llle distribution. l:Slimarion was a.lso
dOD~ ll3ill& a llrobit spcc:iIic:.'\tioQ anc an arcsine spcci
licauon. Very similar rc"ults were found for illl three
specifiCations. The soeci.licacion \Cst! of HilWiman and
Willl:am Taylor (] 981> camp-tins berween ana withtn
eStlmales produced no statistic:illy SiliUmt:llll differ,
ellCCS•
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Ill. Postdivl:$titur~ i'rice Changes lind
Telephone l'enetrlolLion

7The n:sulls rl:Nte definitively Lbe: claims ~y some
consumer Advocates Who predicted that \IItl~n basic
:::tc:lllln"c ralC$ increased because of the StC lear large
numbers of households would drop 01\' the telcpnonc
network. For instance, tile Con~'lImcr Federation of
Amenca 3nd the U.S. Public Interest Resc:arch Oeout)
predicted in 1985 that 6 million SUbscribers would
~ te~e?I1()De :;ctviee between 1984 ;lnd \986. The:
aaulll change in subscribers W;lS an inl:rease oC ~bout

-1.1 aullion ~ub,criben during tbis period.

During the period 1984-1990, FCC and
state pricing policies were accompanied by
a gain in U.S. telephone penc:tr:ttion from
lilA percent to 93.3 percent. Ten million
:l.dditional households subscribed to le!c·
paone' service, and households without tele·
phone service decreased by 1.1 million.
These results are inconsistent wltll the: view
that raising basic access prlcl: WIll neccssar
dy lead to decn:ased penetration when
long-distance prices are decreasing. 7

The SLC accounts for about one-third of
;he average price of measured·rate basic
access in the United Slates. Thus. use of the
own-price elasticitY only would lead to J.

pn~diction of a decrease in penetration of
- 0.18 percent. However, the decre:\se in
l!1terstate long-dtstance prices d.uring the:
same time period, where 1984 rt:al prices
were approximately double 1990 prices, had

price. which demonstrates rh~ complemen
tary nature of basic access demand and lOA
cal and long-distance telephone usage. The
higher estimated cross-price elasticity of in·
traLATA tull servicl.: is con:>istenl with the
general finding that own-price intraLATA
toU elasticities are smaller in magnitUde than
interLATA toll elasticities and with the rel
ative t::cpenditures across bill categories.
Thus, an increase in basic access prices
combined with a decreas~ in [ong.distance
to!! prices (VIa a decrease in long-distance
access prices) could well lead to an increase
in telephone pcnecralion. rather than a de
crease as has been assumed by.m:my regula
tors.

~A goII of many regulators 10 iucrcase tclepbonc
ptnctration could well be advanced by allowinjt n......
custornc~ to pay rtu: iastaUadon charge ovtC "lI ex
tended period, say 12 awnths (with interest), inste3d of
requiring an up-front !,aymcOl .

quest. At 1990 :wer<lge U.S. prices and pell
etration leveis, the relevant elasticities are
itS follows (standard errors are in parenthe
ses): installation char~e. - 0.0206 (0.0032);
basIc aCCess price for measured rate service.
- 0.0052 (OJ10251; din'erence between flat
and measured rate. - 0.0027 CO.OO 18); in
traLATA toll pnce, -00086 (0-1)017); ill
tr3.:>tate l1lcerL'\TA :oil prIce, - 0.0019
(0.0004): inrerscate interL~TA loll price.
- 0.0055 (O.OUll).

The ~stimated elasticity with respect to
the basic access price, - (l.DOS,· is quitl.: small,
with a lO-percent price increase leading to a

'O.5.percent decrease in penetration (ao
proximately 0.005, giv~n n penetr:l.tion r:it\:
of about: 0.93). The finding of :i very small
but slgnifkantly non.z~ro own~price eiasrie
Ity "for resid~ntial basic access demand is
~onsistent with prior studies,:wich the best
known paper being Perl (1984). 'The very
small price-elasticIty effecr has led 50me
regulators to resist raising basiC a,;;cess prices
because of the negative effect on telephone
penetration. The other impor~ant own-price
determinant of demand is tt\c installation
charge. Note tbat the elasticit~· IS abouc four
:i:nes as :JTge .1:; the dastimy for :he
monthly price of baSIC al:Ccss. Such a large
elasticity implies a very large implicit dis
count rate of oVl;;r 100 percent per year,
·.IIhich is consistent WIth previous findings of
purchase decisions for consumer durables
;'or low-income households in Hausman

(1979) and the fIDl1ings of Dubin and
McFadden (1984).0

However, concentrarion on only the own
price effect could lead to incorrect conclu
sion:; on the ::ffects of rebalancing tele
phone service prices. Note that the cross
price elasticity of the demand for basic
access service is - 0.0086 wi th re!\p~ct to
the pnce of intraLATA toll service and it is
- 0.0055 with re::;peet to the interstate. toil
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a positive l:fi'eet on pcnetratiori of approxi
mately thrl:e hmes the magnj~ude of the
increase in basic exchange access prices.
Overall, the net effect of the i it1crca~t in
basic exchange access pric~:i dub to the SLC
and decre<\ses in interstate long-distance
pnces W;l.S to increase celepho'ne ?1;T\etra
tion in the United Scates by 0.45 pt:rcenr
according to the model esti.mat~s.

In addition to the price changes at
tributable to FCC interstate access-chan~e

policy, prices for basic access and intcasr:icc
toll also fell in real terns. I~ particular.
monthly ba:;ic-seMces pnces fell by aoout
50 85.d the instailation ch\U'gt: tell by :.but
52.80, ilnd re;tl intrastate toll prices Edt by
;tbout 30 pt:rcent. \Vhen these cbangt:$ are
included with rht: changl;$ from FCC
access~charge po!i(:y, the model 'estimates a
gam in penetration of 1.3 perceDtage pO::JtS,
compared to the actual gain of 1.9 perc~nt

age pointS.'1
The results are con~istem with the fact

that even low-income (lifelineX custom:::r:;
pay .l ~u!"lSlanlial pOl'-Jon of their monthly
bill for toE seI':'icl;s. For .::taruple, usi..'1!; a
sample Qf actual May 1991 bills frum Pac:nc
Bell for California, we calculaie that ~oU

calls account for 64.9 percent of the to[3..i
bill. Thus. any analysis at :oe effect of pr:cc
;:han~e$ on network penetration needs lO
account for both the price of tol! calls and
the basic exchange Jcces~ prIce. '

'Therefore. cbe: nel l:npact n( the 5LC and ~he
ttduc:ion in basic ~ct'~ss rutes is :l r=aJ price lllC:~.~':
of aoout S2.20.

"Ch:LllI:'=~ in l1etXlographic ch.rac,erislIa, pllmC\I
larJy income. probably aCCOunl for the ~dditional in·
crease in telephone penetrillion, For c:i\mple. P:rj's
()9l\4) model produc~ an income ::1:lSll'cicy of about
rl.l0. Thus, tIle chanllc in teal filmily lllco.:ne :)( :t.bout ~
percenl between 191!4 :lllci 1990 :lccording to CPS data
(where botb me:di3n family income and income: of :l1c
:O",,,,t quinlilc inc:re~d by :loout 8 percent) would
imply aboul a a.8-0ercentase-PQinl gain in penecracion.
Added to tbe J.J.percent3ge-poinl gaill implied by
pria: changc.~. the lOla! c:ifect is "bout 2.ll pcrcenta~c
points. whieh is close: Lo lhe aClual ga.in of I'} perCent-
age points. i

\

lV. Com:lwion

Economists have long realized that sig
nificant ~ains In economic efficiency would
ocen,r if telephone prices were more cost
based and if tht: cross subsidy :or basic
residential acce:;s were n:ducea or elimi
nated. However, the fear of rel:ulators that
such a change would lead to decreased tele
phune penetration bas ilC'ted a.~ an absolute
COns,rillIlt to proposed changes :n many in
srance:.:s. Our model estimates demonstrate
thac increased economic efficiency :J.eed not
lead to decreased penetration.

Indeed, the evidence from tne period af
ter the breaKUp of AT&oT during the 1980's
t(;;nds to show that iDcrea.o;cd pener:-ation
rc:sulted in part from the combiDed erf~ct of
higher monthly basic aceess charges and
lower long-distance prices. Further effi
ciency gain.'i are likely to lrise if the proce
dun:: continues to eliminate the cross sub
sidy received by basic exchange access :md
if [ong-distancl! prices are lower~d.la These
changes can come about in eIther (0:- ;:,cth)
of twO ways. Scate PUC's can allow LEe's
to change tbeir pricing strucrun:s. While
many state PUC's have set this change as a
goal, very few have actually made much
progress. in part because of :11(: opposition
of consumer advocacy groups. In Jdditioo.
the FCC could raise the residential ~ub-

scriber line charge :lnd lower ;nterstate
long-distance access charges, aithough chis
change may require Congressional approval.
Thus, either set of changes may be di.'fficuit
to implement. However, the: current combi
nation of federal and state policy raward
regulation of telephone service in the United
States has an efficiency loss in the billions of
dollars and retards the advancement of ttle
"Information Age" which many llldividuals
bc..:lieve will increas~ productivity and te<:.d

tOOf coul'sc, tbc::sc changes nced 10 be accomoonied
oy :I laf.:eted subsidy pro~ for low-income house·
nolds. However.•Imost 311 1tatC$ nOIll have: welt-dev"l
oped progr~ms lor such hOlacholds.
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RAND J"um~1 ", t ...'n"lnl, .
V,.i. :..1.. Nn 1. -\ulumn i""'.'

Demand and pricing of telecommunicntions
services: evidence and \velfare implications

Clfl,)., ";Jartins-Filhu·

.1 uhn w..\-Iayo""

!!/i/i,((!!h /CiC/,!tf'Ilt." :"rt":':l' i:ct.\, ,,(,~'(,.ti';.·.': :I:...ri.'.•.• ?t!:! ;a!'~·!l:n'! il~ ,·t·~·,·'!t ",',/1",. ti!f" ~t·"t:)·:tr?h/l·

":;fI('!"/~\ ,t' t('{(:pnol!t..' !'rlr.. ,·ll.c....' ~Ul(l {,'It' ... ·...,,·,,·f,·;:;pnnd:n'.l CCd",...·";·!.": :.;1f.'t',,!Iu..·.'{tCy '.1; :J~t'."~ P'it~t'r'.·\·

·:,;1\'1...· '·CI1:dllle:ri P{"?'/t. I.'../.I,9.:..: r~' (, Ul.... U1Jit,JJ·'· ~:·,(i rU!·:(rnj(I.~:&.·t.:. ;.:nd It:rgt:n,·lo:a"i,iri '\sc.\i :., ("CO,,·

"in! ,','\' In rill.Y (.lI'!!C... ' .\~'·!,!r.\'f .\/t(.\·,;.~.l· ~l ii·:(.'(i~I!. ~J: ll/t., d",.II?:.ill,1 !(.r ~irll": ;":JllraL.·iT.·jo' i'''ll!

~/!i'tUll~,\' ~'al/iJ1,'.:!. [·J··l' t/tel; ,iraa' ::.!1t)!,1 ~"'(4.'.'I:rt",it..· (Jr~:ildh/t..· i!," rt.'t' fl't',·}l/ ..:dr.'pt!"" '.~' ;,·.'-:,\'n,it.'i..i
.;'·,':..1 ,·,'n':"et' ,t:.,I.'·,' :'1 ";UI" /lfCU·",l".,,'::a,'! e:r..·:l: :,/ "II.(1(I"/,,:ii:' !l!n:surt' rire Sf/'Ut{/lr/' ,.::';me,.·

~ '. ,,'(IT( ~'I!~' ,-' : cit. ~lt;', lilt' ..,:",·n!~u :(/. (,,. i','l 'n ',.; :'~ t • '... ,',' n~!d ,' 'j. \{.I!I./ ~,I l i '.Yl"l'ri ::Ll; "n.:111l'''·' u'k !! Ir :.:1:.. ::':.:!N;!

,"'l( ('( , lilt 'n lI( \\'{'/ia .",.' l;;·;'l·~ ~ \, HtE' (,'I't' ~:! ;/e [:; :/i U; I!,· l.r li,'I.· .... 1/:.,':/1 ,::.~ ... ":I":'li/~' l,,'lerlS of t-:~t('?/{U in.;'

·"';(UI~ [JIII/Clt'\ Ti't· t·l/l!'!r:,·~:; I','IU'-[', i",i,e::,' ;1111/ ,·...IIlII/.'le" '1/1';'/(1." :'·//fll:lTlIN,I' l',';IUln{l!(/

,:'l' Udt"!l!ln'.} E.-lS. Bw jilt' n('{ e,'vn"IIl!(' ~\d!{lrc L~(!~'~·IS ::e ,;!rflll'!I [t' i-t. j(."ISlI1l',' ,'II• • :mtlll;:

,'(hc'!" : iI/II it" {hl' ;(1,.','1 ," :'''·,CC·-l'U,\/ II7WXfll.\ p'·t";ai!ill,>!Uf/.l/'ld :IIL' :mph'/?/e.':rau1'tI 1.'~'£.'IS,

1. Introduction

• T:::kphL1n~ prklng h~s 'Jot:~ i:1 t ngLleJ ~~:1d t1d\.!d<.J!el.! ..:,,'11Ilomists anI.! poli~·ym~l;;~ro; lor
,)\~r ~\ Cent~Jr:.i. lnl.!c:~c. sLlbsl~\nll\':: illSU~~ 111\',)l v tng. bt)!h ;:>l)siti'''~ JOll normativt' qu~slions
Jbou t tckCll ~;nu n n:Jlions pit<.:: :'g. h~l\'t' L)rov~d il) b~ r~T:1~lrbhly~nduri~g. :-';orn~:.It1\'c::~()~

noml<': In:.llysis or' tefe\.',")mml~r.lCat10:lS prclng has led II) It1e dc;:\dolJ[~en( LIt r.rn"!I'h::s of
n~limallLl\lasl-optin1;.lI) :ir.~~\[. aroc :lI)n!i:~~~\r :J:-:Clllg uf!d\:phl1nc- $l."r"'I'.'es. Positi\c ~\.'l)nO'mll':

anatysi,':> of ieleolwnc: pricing. h:.ls r-"clJgniud 111~ (olt' or ~lOlh (~(kral Jntl ~l~lt~ re~'Jiator~

buJi-..s In c$tabilshin~ teiephol'!e pfl~ing levels anJ par:erns. Because r~UI<llMS Jre Olll:n

SUQjt;l'l to inteos~ pt..)!llical (tm~r~st·g.(OllP' pressures. ieg.'J!all.)t'Y l)utcoml.'S .,ften more '.:Ioseiy
['e!lecl the: slreng.tl) of (.Jr)posing ir.:ert::Sl g.roups lh:m th~ optimal resuit:.derived from nor
m;J{lve Jnalysls,

• Oregon Siale Unlvcrslly,
•• Unlvt:rsny ofTenn,,~::, 31 Knoxville.

We would like to t":lnk Randy B....1rd. Wllli~n\ Fo'ox. D~vld Kaserm:!n. DaVid Mandy. Ron Shnc:vcs, Lesler
Taylor. In"o VogelS.1ng. Midl.Jel W:lrd. :Inu. eSIJCl:ially. Jo1111~ POlcrha ~Wl~Q!!l,.~~!£rE, fur noelpfl.ll
commcnlS\ln c:lrller c1rJil:. 1,)1" this :lttidc. We would alw like 10 IIl.1nk CNP\l1 Consclhu Na.:i\l.,at de ~nv.\IYlmcntu

Cieri lilil.:o' c:'T~:n\l16gico) /\>r Iln3nci:.ti ~uppon. The d.1ta necc.U3ry ttl COntpl~IC this ~tudy wcrcJr:ll.;uusl)' pr('vtded
by Soulh Ccnlr".I1 Bell Tt:lephone COnlllOlny. tl> which we ~rt very ;r.1teful. The uSUllI.::lVl::uaPt\IiCli.
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: Sc~, ,Jr.'t" oJ.:",. ~ft~'..:ne!1 (!\J-~ I ,.rr'!mn I !\J:-i~). P:uk. I..V~~:C:.Jr1J \,li(~ht':l: :;";".: '. ~,Jhn I i.tJ·~..:', t\.;.thn

.illl.J S;1<"" t :'I~'" Gr:lr.~ .n\J \I"y"r: ~ l:,~ '. r~:l:n. \kF~dt.!=:l. JnJ 8<.":1.~t:IV;i i I'~~:' ' . .l:lJ K,J~c:~m;Jn. ~rJVI).

.lnJ F!~ ~ln t !lJ~1 ~ I. r ~lr J 'r~1,"~:-11 ,"e'\'lt"'·v .\( :fh~ :~!~':t.\mmun'~·:1t1l1n~0n~~:~2 ~1t~r;HurC'. ~c"~ '..~i(.':-l'i~!l ;,:.:,J V'~h(~bJIl~

. I"!'II)
: 'I~arly • :"=.. "I' r~Sltjc:ntlal ~ucs.·~:-":~~ Jnd .limlhl ~,l··.. ,:01' :US:M~~ ,ui:'Sd"l;'<:~~ r:Jol> ... :l.Jl ;n,I,'\hl:, '_~ar~<." :wd

~\.l J.JOltluClai ;,r...:~ w call SUClS<::1t::S ·.\,::h:n 'h<." LC\ ~n~ :-'.;RLC, :"'~"l.

: J\ ..lnn i : ~';\(,: ll,,:~~~rtv d('~~nb~~ :~~::_\:l~\~nt.·~ JnJ ·;,~'ur:.:~~ \1(· 'I••a:" lrr~ril~:~:"h::~".. :~ r~",'-:~H \'",'Jr~ ::11.: ~;.H.;.n!t',JI..1~

'Ii' (hesc ~m::rl\:'(':lc:eshas IJ,l.'::1 .IS ;"T'::.lt~,s r.a\l;· :'~'JllC:;l' !~'iUl:tl :1N dl::ltrlJtt'\l ' ·.ro,· ;:~r~~' .,,' :"Il~ <1:'1~:",":~':'"

IJc:l1 cross·suh~IdIz.:1Uon. r.H J JIs.::.J,Sh)n "f the: ,:vI.llulIun 01 l:m pncllll!- pn<."n"m:"~~",:: ~~ ',"('il J~ J~ '::H:>I~a.al

:mx.ld oi il~ d~tc::mlnants. )C'~ KJ~amJn..\ol;tyc. and !-lynn ( :'J\lP I

• We: JOs;rJ..·: lrom [he: llc:lwurll. ':.'.t<."rnJlily here, WIHit' the: thenreticai e.\l~L::l~·: '" :hi~ -:.llernJttl,: " ,n,·Iln·
:ro\'e:rtlble. in 111 likeJihuuJ Its $i7: IS I.lUIlC: small. Sc:-: Peril I\l~.\', ....,...,-

l 5<:: Gratin ( I ')l\: 1 lil( an ~mplr:cal slull\' <)( lhc::i<." Ji~IMl.Ions.

, HiSlunl'allv the: boumjane~ 1)1' L':.),~ n;lve ~en .lu~tIlie:t.l .1ct:0rdinl! lu a ";:llmmul:tt~ "r' :n(~rt:5t" <[ancJard,
WhLle thert: IS :10 single )u;,;h )1:lndarJ th:ll pre\,:uls across JIl.iul'!~Qicllons. the m.l51 frO:l.lu:nll·l \,'ltetl inOIC:Jll'r, Ill'

".':ommunity of tnlerc:st" :.Ire the :lh~liluIC: Jna rel:1I1"C: inle:nsLl\' 1)[ ':Jlling volumc:s e-:tw<."en the relc\'~nl C~,dlJn~es,

GivC'n thc: '"~UC:llC::"\ ,n Ihe:sc 'merta. .1n IOlel't"~lIn~ QU,~11011 \.'1' plJhlical c:cunumy JmCi r~3raJn" wnt'ther ~uch

buundanes arc tlt:tt:rmlned ny interesl group pr~urQ ~U~~C:Slt,;C1 by (h~ ~'I,,;VnOmll; \heor';' 'Jt r;:~uwl\)n. For a more
act:ulcd OlSCU3SHJIl IJt'lhi:i issue, sec M~l'1jn3·t=i~ I I'I~! l.

1 Proposals to c~pand LCAs may b~ i~il~Jtcd by dlizcns. 1"\,':11 c~ch3ngl: comp;tnll:S. or ~t:lli~ puolil: ulllity
;,;ommissions. They mUSI ullim:llely be approvf'l1 hy ~I:lle public uulily cOnlmisslOIU if the LeA is within .1 stale
and by Ihe Feder:ll Communi~tions Comnli<si,'n if it crossc:s St3tte lines. --.

Again.51 lhis b'lI:kdrop. a tHlmbl:r 1)1' rCl'~nt artIcles 11:\\'«: "'tendc:d ,lur I..nllwlc:dgt: (II' a
variety of :J.SpC:CIS of lcll::pnnne ~crVIt.:c: pnl'j ng. ~ \ cl despite lhls priJgrc:~s. tile ~c:ngraphl(:

patterns \,)1' tdt:'phone nricinl!! and tl1C:lr ":llrreSPlll1tll JIg C:l.:onom 1(': 1,:nllsequC::ll'CS rc::naa 11 !Xr
plexing. Spcl.:itically, li)r a typl":Jl rc:sidc:ntial I..'Usll1mer nf telc:pl1l,)nc: scr',lCC:S In the: llnited
St:llt:S. l'alling \Vilhl~l the: Illl';l! '::lillng an:a I LC.-\ I ::nl:,lIts a marglnai !-'r:L'e: uf 7c:ru. with the
e"cepllUll vI' ~he: upPllrtuni ty I.:Ll~1 nl' :J.lll.lit it'l1~ll 1I me spell t 1-'11 :11C t"hunr:.: Fnr <.::.llis ~lutside

the;' l.C -\. 11IJw<;vc:~. pri\,'l:'s t~, pil';llly rdl':I,:! -::.111 .Iural III fl. di<;,ant:l:' ;,f tht' 1.:;111. and 110ll' :11'

Jay . .\ [tin:llvt.:r. it I~ \\Iddy ~l..·\" :lll·.vlt'd~ed :h:n th~ ;lrl\:e llt'! h~sl.: ::.'1 I ......·,·::n·'i ,... 1!t::1':,:dl:. <;et
'.vdl in ~'.l·~:SS \)( lh~ir ·';V'lHllmlil.:::ilv crtkit'fH k\~h.·· rhus...·:.:i1s "vllhm U.\"; -:r\,·:!~t.: '':l·'.'·lhllnlt:

JistllrttllllS ~ .....·:.lllSe;' th~irpri\'·t.: (:C,O 1is less t!l~Ht :!It.: ~X':iili\c: m~lr~I'1~t \,.·U<;[ ..d·nl:Jkll1!! tl1em:
Simujt~II1~()lI::'iy. Inc: :.'rl ...·:;\..), ::Hc:·-Lt.·\ _·:.lIls .. :·~:ltt.:S ;111 ')~'Glj~ln~ : ~".lt ;',)sSlhlyi:ll:;!C:l': ,:,,:,_,-

:wm ic J:$h.H-:ll-'l~ Jut.: lv ~ml.:~~ : h:lt an: ~et ;fl"." c: C'~·~)r.0rnlc~.d I.. ·:r~ ..·, ... :a .t".ds. F' n:11; [;l~~

jltl~n:n<.:e5 In ::1e::ic pri ..·e ~trtl':::I::';':S ~l\':""llr dc:spirt.: [~e: (Jl.:lll1~l:.l '.",:':- i:lr~,:: ~'I-,nl11n ,·,1· .. :,' ·:1; ..

i i.e.. :n:r:l-l.C.·\ ~ ~alling is :e'.'hIW":I~il:all' .. It1JiSlli1!1-t:is:1abk r~I-'~l ""'f)l.! .::51~llh:C:" : i..... I::l,:r.
~l " I ,:Jll:;Ig.. ' ~C:t" r\.:.lhn ·.I:ld :-;kw ( i ... ;< ~ ;,!

n~t" Sll~S ::!lll ~t\1I ni.laril.::i " " L( As .:rt.' -l ~:!t~ d! "·t:'SC. F, ,,' ; .,~t;.::: ...t'. 11\ : " ....·l :111 :e\..! St:J ll·:;.

:tlC ~;L~ nf ~(':\~. '''~Lrft:s :rLl'-11 . ~:~\ a fc'.\' "'tU~:~ ~ntit"s tt' n:~.~;"'I\~" ~!!~ _",~[:':!' ~.\t.:!n[ili~~\.·d hy
:hc la,go;: Le.\s ,.1lrl':"L:nlii:~g Sl;~':' ,,:t:t:o; :IS ()t':l"c~. '\::;1111:1. .!'hi i~i;·::lil:•.t:i~:~l. !:l.J:,;;:Ll. t;'tl:'
r,)'.l~;:::. :.~( (i )t.J1.::~r;,,' ::1i;~~ .. t:· t!1(.' [)t::l·.~r :('I.':lf "::.lEi:lg. ;jr~" t~ \,·Clr.SiJI:~:I"lv· :;tn:'::· :!:;l:1 till.:

::"ur,.: ~t:J::: ,_,( D~:;l·'\';Ir·-:. ~I"r:::,\·t:~; :1:.: ~;lrt~".:j;~r bl.l;lnt.~;lrlcs .:1 LC\s .!~.,: ·..l[:::n .'IIn:'U:ilng
(',) l"·..:~~.u:7".:.:r~, Fl.\: ~\~~:"':1~it.:. !t IS ... :i~~·I·":'Jit .:~) ~:·r:J~~S:~:Hj ',vhy ..:~;J .. !l1~d~ !"r:!\\'~~n ..\:~:X:.lndrj~.

\·Ir~t:~i;.:, ~:n~1 ('fre~!t ~~~:!~, \":~!::~i:.L ~ ·.:bl.lU~ ~5 ~1:I!:-~, :Jf'~~!1' :~r~-'()t.:~li l:ail';" \st1d~ I.'~~;S ~'ct\\'e~n

(,:'-.::1: F::i:s .inl~ l..;:''''S''~::·!. \';i~::':~1' :J:')ClU: I:.: miks ::;:::l:"tl :l~C prit.:J ..b :::'Ill \'::11!~:'

\"1 ~''''.'''' ...•.• ~, I (- ...' ~ ""." "' " ·,,·"1'''·,1..·.; ..... , ·,lLiI·....... '· ,'1 ,"t", I·:,..~.. ,·,·,~·'I·t ... ·I'·,rl ..• 1 ...... ", ••• _ ..ao •• __ • • ..... ,.\' 1 ....... ~ ...... '-"- .11 '" I't."". to"'" \"",. • Iooo."l,-.... , ....... _ " .....

.l~': ~;nl:'r:.li;:. :··... ~~··..d :,) .IS :''.:~:~(~~\~ ~r~:l 'C~·· ".';: : F. ·\S i, (11 t~~I~ :m:do;>. '.\t,' Sr1::'':::':' ,\ rTI"l1el
"1' ,'n" I ~ 'j ":'1' ,'" ,," .• r. .•." '. -[' \' ",n" i',·., .• '''''1;'' ,\':. t'.. .1 •. '''', [,. • d_ ,,_ ·J(;. ,l ,'.f .,,'...• 1. ',t.:- I., •• l1l _1 .r.g.• '. :'1 .. :"1 \,,11':1\\ t.~·I,r: H.llna ~

j\:l::~r.i:.: ~'.' :l'~ r::~.:-::,: ::lIL)p~:;'n ,~r' E.\S i1 I~'\:r nh:',~,,'pc1ii:;'Hl .I!".:;'~ :.' ~!nrlrk..dl'. ·nt::.l<:Ur::

~.""! ..... ~::"'~:c.::·Jr:: :If ':l~:':"'~~~il:.ln·~~ l~:~:):~/,·(h." ..~:.:·:i~~l:Hl. (;I\·~n :',~~.~ ';~~I~':l:''':S In\.l ~i ..·(\~h:~·t"lUJI

:ra:11t'\\'l'r~: :':;r :1:~:lIY7Jng.th~ ~".:,.'::,_\m ...· ·....d!ar:.: '.:r:~l.:·.~. "\t' .1[':: .II~I~·: ,:u::nt:t .. l:':,,' :'::~c-,:ts tit

JI tcrr.:,!.tl \t' cm'..:i nl; pUlil.::es.

-rhe a:"1H'::~ ;:'fc\."-:-:Lis ..i' :"!:0\VS. SCI.:~:un 2 ;)t'iJ\,"Jc:s ~t r;:..: .•:~:~!':...'ur.J (iiS('~lS"l~'n (,r :h~

~':·Ll-.::ur~.' :wJ iiilClo:::nc~l:H~()n ·:r~\:<:!1li~li ;H":~ scn'll';:' it: '.~;~ :'(:\lr :~~a.l\)r !tl'';lfOI''t.'!ilJIl ~"··':::J.S
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In '1 t'nnessc:e, We:' specify a dem:md model for telecommunications services to and from
th":$c mc:troPl1Iit:ln "re~lS in SC:I."lilll1 ). In SCCtion~we pn:St:lH th\.' results of the: Jcmand
l11uJels. which proville: the founda[ioll li)r the welfan:' ~stlmatiol1, The: welrar!:: t'r:lme:work
~\nJ ..:onsumc:r-surpills impucls assOI.:iatl:d wIth EAS arc: rhl.'n prcse:nteu in SI."C'liol1 5. Section
t, ;,;unt<llm ;l dISCU~sil)n 1)1' (.::lVt·~l\S ;,lnJ t'xte:nsion$. and Sc:ctinl\ '7 Ctllldllde~.

2. Background

• In 1'.1'10. the' 1 ~nnc:ssc;'t' Public St·:··.. il.·';:' C\)r.lmIS::illln ,-)rtkr~:J SUlIlh Ct'ntr~1 Bcd I It:l 1m
pkrnenl a.n ntcnllct.! ;lrc:~ ~c;':-\lt';,' ;,;~dllng 'r,ian Itlr [ht' :llur maJI·r :ne~mrl)itta[l Jrc:as :r~

[,':::'l\.':'~\;,-': I \km[1his. :"J::sl1\'dk. Kn'l.\vdk. ;.lnU (·hJl:;.ltlIH'g:1 ,. lilt.' I.·hang,;:, In tht.' pril:rng
,; "lIC[ll n~ ;jS~o";l::lleCl '.\lith :he: E:\S pla~ L. ~_:~I."!h~:' with ,lata lin I.:alii ng paH~rns l'~f,m; allt:
;1:1t':' til:: :l1lpi~me:'lt:.lU0n ..)1' 1::.-\5. ::nOll\·ii.ks;! u;'il.;ue uppertunity tl1 Je'~t'rl1iir.·e ~hl;' ~~~pun

"i ',t"11c:S'> ,-'I :;:!c'-.:nt:m~lInICJt:i.lnS cc::nanJ hI ;Jrll,:~ d1:l:1~~S. \-Ior~ll"'er. :IS "I.e se:I.' ::; Sc\.·
(11'11 ~. rl1e~t' t'~lI1:1~1Il\nS ;.lb.l permil ,:n " .. ,:lL:~tll.ln 11f me :"'r.Sllmer-~urp!lI:l~·llns..:qUt'nl.'e'\

III ,lil;!~ll~lll\'t' ~'r:\'ll1g r:'\~I:\·i(~. Il~ t!1\.·rm.·..t·:ll :\('I."til,tl. ',\'t' I.kSI.-rirt' :he E.-\S obn :md ~ht'

~.~,-·t11:"Ll1t~ :~~i.'Jt"i ~rnpll\~:c.."l.!.

\.' ,~~:) ::: l ..H":~ ~. :h:..~ ::\ ..,.. t~~n'.!,",,·' ~1;i'~.::..:\.! ~"\ :b~ l~~~l:' '.'c..'~~ Jl\ :d\..:o(.~ ip~\.~ ~\\4,) ~r(lll:)";.

:l;::~l(,:::•. I. 'ORE ;;I~d .\'FI: [hI.' 1.'r'Rl: \,:·.I'J~' \,,1r:';:~t'''':h:'' ~I.' ;,:.\1.'!1;1'1~'''S :h:~, \\\.~~. p~:r: \II
:I~;:" ');\rt1\,: IlX:J1 ::Jli;n~ ;1:":;: :'1.': "rc' c.l..). T~l:: \!.·:i· ~r"lI=' \, ..'rr':~;"'·:Hl" I" '\,":l~tl~~·~ th:J!
\.. ..::.,~ ;'dJ..:'_"o hl C"~IP'!"' Il.l k1n~, UI~ 1~1r'~o:r <.t~l\:,~ .!.r-.:~ ,t:a~:::\'.:q1;,'~ \'.I{r. E..\S. I :~:: r.l\mh~:

,',: :~I~!~li\)nc ::llb t:'~·:"\c..n ':,':.!-I.':1 ('r:iRL i .VE;I i :liiJ .\ i·lI' : I.. D!U:.·) ::o:..:!l;.l:lg", \\tr~

~..:.·''''·..:;:d klr ,:,Il'::: :r.t:lroppiil;,tl ;lr;::.!. jl:ri:1!! :111.' :Ilr,,':" :~hll\[h:) r.l.'li .. r·,,: :lnl! J,t,,':- t:..-\S :i~l

::1-': r.~~ ~ l:..t:;Ol\. \\: tt'o;'r~:~lr:.: h<:"" :~t: :'~\Ik\\\'in~ repr"":::!ll~lt: .. c: \.\i:'~natH)("': (.-1 LL. ...; '.,.
".\:~c:·~~ :\" ,:,\';~ '~~~ L':"d-:re~ p~lr t tt~C'rC'!l,,'r<:. (.\.. :) ';e (:. \,"ij r~pr~s(n~ing. c~iis !"'rt1nl.Y to

.. '. :=: ('ORr: .1. -= \ I..:·l!' J:1J : '= .\'[[['i:':; ('OR!:. I in 1I:11t' p~:-lIld :. '.\h~r:: i ~ i :lac! :
:", l:ll" thi;:::, 11\ ~nl:1S h::r~)rc ant.: :of:;::- t:AS tnmJdUCii\I::. r~~p""":L:Vc..'ly"· For":'ln\·e~ie:lC::. I~t

::;:I.'!l p:.l1 r (.\. : ; ;-t.. :r.Jc:~cd b~ I'. lr. us "::lll~ I'rom \' tl.l : :r: Ii ;ill"! ·.vill b~ ocno leLi by C i LLS
i

.

The E-\S [1i~il1 w;,~ Imrj~:nC'n:e(j Jt <':d~:"c:tll "::I~t:'<; I::r :i:t.' :uur :n::trQ~oltIJ!l "m::a~.

[31.·'-':1US~ the l',~lk-..:t:01~ or' :hc posl-E.l.,S J:Jr~: \\;,is ";,11'::: dur:n~ the: thr~~ mun!h.; Imm~di;tlei~

i'<:(1\'.'I11:;: E.-\S ;nliOdUl.:tivn. the: i':l.likl.·t:l.1<1 ~eril\u :\'r ~,lio" :r.~~f'I.\pnlil~~n Jre'a :~ d:f.'erem.
F· ,. C:1a:rJnU(~gJ ~111<': .\l~~'1"'Ti1is. lh~ post-[-\S "'::1r:1 ;;r~ :(1[' iui:;. ,-\u~:.Jcn. J:id Se::'t~mr.;:,~

~ "';i): :i}r !(rll.l .\vii ie:. :h<: ~:1t:.l l·()\·cr ,he po:=ril~J :'r'~l11 !l1ld·Juiy ll' miJ-(lI.'tober: :\;1J ,;x
'\,'lSil,ilk. t:)~ JatJ ..;cwo:.:r AL:gLls~. Scptt'::1l"-er. alld (')cl~~cer. Ttlt.: pn:·E.-\S data I.·llrr::spond

:C' tile' il:Ol1tr,s .~r· .~uguSl. Sepl~mber. ;lnG' ()c:()r<:r tq~\l rix all [he ~e!r(.lpolitari ;trt'a::..
('.ll:~~ptu~I::, :hcs~ JJlJ wi!1 ~~tkct ~C;.lsl.lnai ..:h~rJcterJsttCS ur' d~m,lnd for [Cglg distanc::,
,e'r','I(:t'. 1:\ Danlclll;:.r. some :nunths \i" l1:1.lJ ,:olleclIl.lo l":.)rrc~pond II.' the S~ii:1mer ;Jt'rioc.
. \ :~e:l 1I~C' number 111' t:Jlls Inl'n':~ISCS 5uhs!3.:1:1:.tiiy. -\":1:1.1 rd:ngj\,. tnt' I.. '../ LLS, W~:"e normaliut1
:,.1" S~:lson:.il vJ:':;lllons.~

CJill r:g. d;:.tJ were aggrt.'g:lted by :i me of day I i.::.. Jay. t'VC:nJ n~, and :1 ig.h l ~'aI15 l. t~ Pt:
,\[' ':L1Slomt:r I L=.. resldelltial and bllSln~SS suC1st.::ibc:rs l. tyPt: 01 s~rvice (\ITS. opc:r<l.lor
:lJndled. ~e:-son-to-pt:rson.private lines. ctt.:.l und day orthe .....eek (i.e., w~d.:days and week
c'n\.1S \. \Vhile thts level ut' 3.ggrcgatl0n cre:ates difficulties In studit:s that pnmarily see!,; to
'.'SI: m~t~ '.hl: I.kmand par:Jmelers ti)r ~recilic I.·onsuml'r grnurc; or ~pec:itic types or servicl::S.

:t j(leS not atieel our t'Sllmalion hecJuse we Jre l:oncerned with the aggregate -:lfe'.:t of EAS.

i Since the main 'intereSl or the study IS 10 detcrmlne the CI,"onOml\; ImpaC't ,1f EAS. lhe dal:! colle.:uon did

nOI Involve e.\changes lhat were not affected by EAS. Thus, 1.':1l1s bet\Y~n. lor e\aml'llc. a NEW e.\:=hangc In Ihe
l\'lempnIJi metropOlitan <in::! and a NF.I-I! e.\change in Ihe Nashville metropolitan are:l were not consldereIJ. since
lhese calls were loll calls before and after EAS Implemelll:llion,

~ Monthly seasonaladjustmcnl iactors for irlLf:l.st:ne loll C':Ills in Tennessee were obtained from Soulh Central
Bell Tc:lc:phone.

·,
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442 THE RAND JOURNAL I)F ECONOMICS

4. n0t:1Cr :e"\.'1 u( ;,.tggr~g..:ltJ:';il. ;hWo'~·. c~. ":r:sc\'t's .:cmmr::1l. Thr: :mpkrnt"r.::l::nr. ;1(' E.-\S
C:'~:J.t~S ihr: posslbilily ut' ('OS: S:l":ngs '.In mel~nn!:! ::()'.ILpmc:m by the It.x::1 ~~h:phnr,r: \.~t'r1~r.

Spe:.::ti~~Jlly, ma:1Y l)f the illC'tr:r:ng dr:'/Ices illstalit::! ;n th~ :llteC't~t.l ~~<.:h:lng~ ·,~·~n.:t.umed

,_)ri' :.liter E.':',S ;HJuplillll. ,.~s J ,esult. tht.: d:.lla for th~se par:i-:tllar ~xd111ng~s ·.'ier~ C'ith~r lost
t;-; rJ ugh lh~ ~\ imi natlun l)( lhl: C'.\~h:l ngl: from the S~l:n pie or delihcratdy Jg.gregatcd to :)ther
i:"L:nking I!n~s ih:n ('l)nlinur:d to be :lssisted hy rtldering .:quipmenl. For example. in the
K:'lOW; lie m~tropolitan Jrc:.l. lhr: c:1I1s from Ihr: ::.m:lll c:':\t.:lt:mg,e oi (; rccnback to Kno.wille
\I,ere I.:ombiac:d with the clils (rum Lenoir City to K:lo~ville. This rcdut.:ed the s:lmpl~ size
10;,.t lulal of 148 obServ:'lllons. bl.'t::Just: the lOlal number of cruss-SC:l:lion:llllnits. ,\I, dropped
~o 7~ and { = l. 2.

The data reveal :l signiftcunt ln~:1Se in the calling level after EAS implementation.
Whll,:h indicates il prompt consumer response lO the price change. For e~anJple. the gross
Inl.'r<:ase to the mean numhcr ofc:llls from lhe pre-EAS to the post-E.A.S period r:lnged from
33 i% in Chattanooga to 447% in Memphis. Statewide. for telephone ~:\changes atfected by
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": S..::: JudjtC' e: Ji ! : ':1$5 I lor .1 sur"'ey ll( n'lIJI."I~ Ihal '';('\l11nm..: :lIn(·'('n(~ anu .:n)"·~:'t1_'n:1I Jal.l,

, i i·S<,eJua~e~tJI.(I')~:I.

I! See \lartlOs.Fiiho and M:lYOI!Q4Z I. 111 uur klluwkdi-e. all sluJic:s of p~llnl·IO·OOInI lC'ie':lImmUOlC:lllllns
demand, wllh one e'c;,"~t1(\n, have I~nor:ti lh~' polenlial forcro!l!l-s",c:lonal "orTc:lallon belween tr:ln~po5el.l t'\,h;lll!!('
p:urs. lJrson. Leitr.1an. :lnd Weisman ( 1990) :Il.:c,;ounlct! for this ':lllTcl:lliun l'y e,pli":llly :Tlo)deliing dcm:and in :a
slmullancllus'e{ju:alilJns fr:amework. where eall~ (rom .r to ;:In: endo~l'noustydetermined oY':01l1s from: lO \' Jnd
",ce vers;l, While Ihere IS no lheorelic:l! re:lson to preier ,lur J;lprOilch to theLrs. dala Iimil<lUOnS POlnL loward the
JltraCt1venes~ of the method developed herein. SPl-'Cint.':lIl~.:. bcI..':lu.'C most ! all) ~tudies of pmnl-t,1'f'\'lftt telecom.
mUnlcalions demand combine a l;lrge number Ill' cr05S-SC\:uonal units :lnd :J. .~m:1I1 numbl!r of lime pcnuds, the
~lim:Ile.'i of the simulL:lneou5-<C!wllions .1pproaeh may prove unreliable. Spccincally. :l~ Anderson :and Hsiau ( 1982)
h:a\"c shown. Lh... :appe:al 10 l:a~e sample rnnsislency til' cro5.Hcctional lime·~nes simult:mNus-equ;ltion mt'ldel
eSlimates may be lUSl if relatively few time·scri~ llbserv:llions are observed.

1I.IARTINS-r1UIC) \Nfl i\,l.-\H'

EAS. lht" a vt:r:lg·;:. Ilh:reas~· i.n the r. urn ber 1)( calls w~ 3;l)/'{, befwet:n th~ pr~·i.::\S Jill! pn~l.

E.-\5 \)bscr\ Jlinn~. (11 l.:unlrast. the st;ltcwiJ~ ~r,I\\'I~r:llc:uf ttll! ~:i11s J\cragt.:d ! :.:"; in tht>
tivl; Y~:.lrs pret:~din~ the impkI1H:nt:lllull IIr E,-\.) ,

I i,
• I

'1:","

.'), " \'.'
, • I

P: ..( ·"ILL.":

3. Estimation issues and the emp,jt1cal model

• ih~ r'-lW re5p0I1S~ ll( ol'1Sl;rved l:Jiltng p:Jttcrn~ hctwc:cn t:xf.:hJl1ge:: <Hk"~~lt hy lilt" !:.AS
pl:in ')ugg,e::'IS J ~:gnilicant delllJnJ n,:spOl1sc: from the.: inrroJu,'tion '..,:' EAS, T", :s,ll:ut" tht"
:-lr ..I\.:llll·e l't' ';;(ln~unll.:r respl'l1ses l,' til.; obs..'rvt'w pn,'t" .;;hallg\.'s. hl'\\'C"~:·. II I:' n<:~·t.'s(Oary [tl

;"rmaltv nh)Je: :ht' llt"manJ :',Ir lnlt"rC'\I:I1:!n~c ':Jillng. l'etwe;o!1 till: ::tb.:tcd ~-.:rt1:1n\?es. It is
II' :hi .. :.:I!~'n 1!1,H '.\.~. Ih'\\' :lJr:l.' . •

J'::e i 111 plt::mem:.lt;l\n l d E.-\S ~\,,·:-:Iss~t'·01.:~:.li me:;-· '1"\ lltl:lll Jr-'::Js Jl!d J:.:.l:1 ,"1 \':dli!1~

pJIH:::':1S o\,.)[h l'~ll)rC :.JIlJ ;;:'tl:r (~IC !n~~i.llllll.:l:\)I1"Jrf:..-\~ j:.~:'l~'r:HI.' ;1 1',-,,:., III .T'\"".'C:':lIlln~l;

.lnd !I:1h.·· ...c.:rtt::... ,.:;!l~1 rle 1l1"~\ :;\,,'111'::-;11 -1"T::iI..";;t:,'I; ,I' .I·J:' J~:;l;!f)l: :r..I..":';';:, :!11:1:. ,':11' ro\.·
~l\e:1 i"\

\\hl.'r~' ....,... is lhe ,,'tt: nOnstlll'has:ic '.. :.lri:lbk :lss,)ciilt~d '.Vlth i,:rl)s~-se~':iL'n~ti 11111\ : in tin~~'

i.1\.' :'ll 1J [ :.:;:; ~l; \...; ;,., :1 r\"~. rcst"cl..":; \ ~! y. : t1c Ir. :-:!",'~';:t :JI1 d t ~1t' "ill!.'': ;)~r:l mC'~;;:r" ~ I) !,to ,os, i1':1:':' r,;d.
\'.h Ich n~;!~\ :W, :.L·rL'SS tI rl:\.' '!:'l(! ~·r\)~"\-...~·:: i. II'l;';'! units: ;i::\,:, . I:' In I.':-:-~r :::-:1" R::':'triclil1!1S

t\~ ~:~1'\ ~~n~~r~:1 '~~·.:ttil·ari0n Jrt..: ·.:pr;~r"!l\\n;~. P; ..~\"·:::~~ nn ~Pl~~ :nc t:'!~lr~ltnt:~C'''~· ..l[id i:,\:' ,~""lI\.·~ti,-·~"

tiv:"l i:lf n~c ,-·rr~'r. ' \\~ ~p~·,.:n·~. :~i!\·'..: JI~l·r:..·7'1 ~~ ..:r~!:Ih..·~;,:· ~·.r1":",·:~1~~" r>: :I~'I.. ~~::e:T~,>,,~ it' j~

n~(lJe::! I. pL'r:"I:S 1l1te~l.."q)ts 1(1 be 'JI::'~n'::1l :,); ",~!"~::l '.:1I'Jt'S .)1: j,u r~·"'lr!·:t" thl.:l11 :\1 :"t'

'_'IJr~S[anl ,'\;;>r :::11:':, Srl.:;;It1\,,':.lil:, We :1~~'''')l:ln !~Ir lh\,' r\': ... :~t1al ~'l'r ~ys:;:::~;.H;(' ,Iili;"'~t"n.:..:~ ;r.

:!lC u;,':1:~!nJ r;:5;klns~ :L' E,-\S ;.l\.';i)"" th~ <.. 'oi·~E \".,d:JI~~t:::' ':lt~·:tC'J ry ll~'~' :'rt\'I!'~ ,'IlJ:;g~.

Til::" S\,':':l'nJ Sl.",,':: tlL·:J.U<Jll. rnuJ::-i : . ...:1!ll\\"S :~)l" ,~·r'.\"\',sl.·"t:l!rl:a1 ...:iti't>rch::'S . H~ the' ,i"Pt'~ :l~.

~.Jt.':al~d wllh ~ SoeCllll' set \.)t· n:gressIJrs wl1lk Iltlidl!1g :!1t' :11:~~\.·t::Pl n.\c::d. F-'IlJlly, mUtkl .~

JlhJ\\is ror van:ll:ons I)n bOlh :he lnh~rccpl~ :Jod ll~c:: Sil"lllt: ':oetfkie:1ts ~lI.:r\lS:i l'OH.E c':d1:.ln~':.'s,

\Vhik the :~~10Si L'OO1rnO;l er:-Llr-5lrU\.."lllr~ ~rn;~km~ iik...:!:.' lil amt.~ in ti:e l.."llntt:.\; ,,(,'rllss

'>c(.·; Illll:li tll:;e·s~ncsmodels :l;~ '.vell knl )'.vn :Inl; rd:Jtl vel:- "::15\' to ..k:.a1 '... 1th. ;1 UI1ILjtlt' .lt~ribu·le

·.H ~ll)! n l-:u';J011: I :~'k:/:L1111 r.1 unl(Jtl(,lI~S Jt::'1:ll1J .... r;::.ll~:-. :r;~ ;'!,\:~~Il'(l :~Ir .HI Lill usuai :.'rror

Slr·,I(l'Jrc. Sac~":;:t.:ady. I: :s !='vssiblt: ll::lt ::ll.":-c:t:'>cd I u~'.;r\.":.l~C:.J I ~'a!!ln~ :'1';'111 '. :1' : \'i11 l!t~·:,

".:::l1cr U~) ;):' ":0\\lll :~lc k'·d ",,' '::l~ll.n~ :r,'11l .:. (1.1' \\'~li:1: I~ :~ !:::D"'1:;;h:c ,: ,''''/'''',' to

J~:-::rmir.t: :he: $l~n l)i" Ihis C'i"uss-~xd,al1gl.: ·:lll";"::Jt!UI\. 1', .. :t is \":I.::.1r t!l:tt /;ti;l~n,; :rl ,1l'::'::JU~t

;()f" such ....()rrdJ~i\)n will unJermine l)·"~r.h p:lr:m:c'.'.:r ~St:n::'llll.m :lilJ hycC[!'~::'iS testlng..!
-\(corl! Ingi y...v-:: J~\'t:!0p Jtl ~sw1,atiun prlln'dur~ Jesigl~~d ~i)CCI rK:.1l1y ior ,;,is C:.lse t!lat \\:!i
!t~l~ to a t"c:lsll'k .-\llk~r. eStimJlOr 01' ~h~ :):lr:lmct:;'~ \~'.::(.r thJr:s :lsymPIOI!C:J,lly CCtlivJkn!
tn lr1t" ..l.,,:i.;";;:n ~Stlmator :loti ,I'crefore -:11l151stl?nt J:'1d J.syn:p{otlI:J!!·: t::7:c:::=:n':

..
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4..4 THE RAND JOURNAL OF ECONOMICS

'.vne:"~ PF:\/I.V, is the r;.:t~ t'c" !~t: Iirst fnillut-:. !'!O:t.//:\·. ;~ :h~ 1'.::;:- ';'1' .1~:~:i,!,~n.:II:j':1l!le<,.

:.!IlJ .\ is :.l POSI[:\ e' i nl..:g=~, (j I'.,.: 11 ll1~ll lht' ;'Ire- c~s ~l \'erag~ "':llf d:.:r:H!<)I~ ',"::'$ het .... C'·::1 [~r=~

Jr.~ four mirlut::,\, we: kc .\ ::; :. tor ,~!lrna(IL\11 plli';n.'Sl:S. c..'ll:>lS, .... ::: :".i;~: ~1~!n~Ltr~~ ,.k~,:lnli

:henr:.. \1,(," t:\ pec-: :l ~l:g:.llj v~· ':ul.:!!·il.:il:r1t :lssociJtd wi th lli is ';ariabl·....
Per C:.JPJt:l I :'~'O!T1c: t~ aisu likely to Jii~,.:t :ht" nbscr':cd demand :',:.1' !1t)II1!-tI'·!-'f;: nl ~':.:I!ing..

T0 :J,<X\)Ulll :M tile JlJpro.'\ill1Jte ~l(ll::·\;t::Jr ~llP h~lwc::n lhe pre..E:~S :ll1J {)1)SI-E.\S l)bs~r

\,Iliuns ,)rl pt:; '::Wlla income. the IJtter \)/)scrv:llil)ns were ddbt.:~ ": lht' ':I)Il<;umer pril::."

'neex. o\JJitiun311y. whilt: int.:ome eti~(·[s ::~sol'ia!ed with lhe n,\ed lllulHbly charge ::re ~ikely

tl) ~e sm:lll. wt: sun.lrJct such -.:harg.cs (rom iIH:um~ !cveb lO c:.INurt: ~ore Jc;:urJlt:ly the

II) Ilut:nc~ \)f i nCOn1e \ 111 Ll"J~t." I JS I)Pp\)<;~l1 t\) JI.:;';~SS \ Ic"ds. Thus IlU r r~~r~snr. I\'( '(H!E".
IS lh~ net re:JI per Co.pilJ il1('ome in ti,~ origin;.1lIng e,chang.~ pair.

The number of calls from.\' lO : lS ~llso likdy to be positi\'dy n:!atcu (I) lhe: numh~:"

uf so bscribers i n e~cl1 cx\:ho.ngc. [f there are IV\ and tV: sub<;crihe:s in exchanges .\:

i'·lf...ll/.\,

/,\1." './r'

IJ See. imt" ulia. Deschamps ( I~74). Infoslno ( 1980). de t-'oolenay and I.ee: " 19831. :u:d Pacey ( (41(j l. For
J ~urvey of the luer:llure. see T:lylor ( 1~.SO).
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To'\ Bl.F: ! Variable Ot'hnitinlls and !'re-e..\S l>t'~criD(iv~· Slatistic.\

..\'.~ ~Ug.g~$t-:·J t':'y :~lC :11'.,;:'(," ~.t' :\;.'!e~)!~I,'~lI..· ~:t"~1~:nJ J~\'.:I')Pt"1 ,:i :::".'.U~! : ,~- ~. _\l:t'::id
( t·.,: ~:-i\, L1Y k: r' , ... ~Il'.:1 :"I~i :h' N':";a 1\::- -:::1 pi r: •.-:ll1 i l:::·;.ll'..!fi: ' , l:1\ '_:e'~n~::ld ",-t:m~t 1"1',. ~~ .. :r:li
\ ·I,'\·'hl ..." """t'. c~~'\'e .,,, .>\ '11""J'I)f-' "'1""11'1"" ~I' ~l)I'" ' I'r,,\' ' ..., ......~ ···'''.'~l'-'''' ,,"r.c· r1'\11<").......... I 'Iw..J .11 ......" 1........... ..;1 ..... ",L ......- •• I". "" •.,•• ~ ... _ '" . I~""", _ ·.,~ ... ,".I,-, ,II', ,. , 1"'.. -

.~·:-:Jstic variJ~k~ to 1:'-: ·.!SI.·': ;;-: :11e -:51ii11~:t!\,H1 ,If :he JcmJI1": :~I'-':':1. .1nJ ,; :.:.I~tl t~r"\ides

Si.:J.lc'.viJe an"; ::I~:~\)Dr)ilt::n':::~~Jde~c:,,;ot;'i::= 1o)1~Il:stl~'S ::nttlt''lt" \:lr::'::--\t"'-.

!3c:.··~':lllSC' :i~:: :::·SI-::l:n:.E:: ,·il~;·g.e Jit:~:·s !'r,)!l1 t!:, ,:!lJigt> :ur :;d~:il:,_m:l: n:i;:u::::\. ,'::d!:n~.
:.:1<: ;~r:(t: \)( ~ :~.e::nL\~'~ l.·~dt ~~\·.lY '""~ \\nt:~!~ :tS
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4. Demand estimation results

MART1NS-FII.H(J ~NU ~\'l..), YO ..45

J.nd :. resp~ctivelv, the: total numb~'r of possible connections hetween .\ and: is "'Iv~n hI,'. . .. '.
tIf.-4R"'ET, .;; N.· ;V:. which is llset.l JS :1 r~~n:~~ rerrcseming market Size, Bel.:<lusc::
dlstanc.e: ((/) is hig.hly ~'mrc!Jl~J wIth price III tht.' ~ast:\)f t~ll:pht)nc pril.·rng. w~ t.:hos~

(\))pel..'it\ lhret' ditte-r~l\l distance: b:J.nds i in miks I ~InJ ~ssn,:iatt' Jumm?: v;lriahks
f)I.\~7·1)(;~\i""" .f:! = t. :. 3. [0 e;.l~h uf lh"rn. riiu~.

'" III g;Ju~l: the pl:lus:bllity of these o:l:lSlicily c:stimJtcs. whil:h are mc:Jsurt:d "'I pre·~J\S pril.':~, we JIV' C:Slim:ued
J so:rit::S of ..:onSl30t o:lasticilY (double·1oi) dem:mJ moee!s usml t.\nly Pl.,siIIVC price dau dl'l1wn from lhe prc·EAS
<:ro~~-~eCllOn:lJ observ'IlIons. The implied price d:ls\l~·itlc:.~ which l"Jn\:l.:<J from -1.1 S 10 -1.54, are r.on.~i~cnl with
lhoS(' th:ll result from use l)f the full sample,

BC'~'~lll<;t: L'unSl1:-::::rs sC:;'lar:lle:d b\' i::q,:::r ;.i1~U::,·~~ Jre: :i~;:t~ :~\ !i::'.;: Icw:;r rl.:~\ln~ It' !ntei..ll::
!n:..lf1 :1l\1s~ in g:-e::1:~: or\\\!ml~'Y, we ·.;x~::\.·: :l;';;:;:l\~ 5Ig:'l~ '-'0 :1~1.· ...·I\c:!:-:\.·i~l1ls :1:)50I.'::1lcd '\i:h
:ht" I.!lst;.:,rKt.: dlln~~:les.

(~'('IlSislc'n{ \\'1,11 rrliH' ''::11::,!r:,:~li r·:~'~·;:'·~:l ,'n lC'ltoL."':ll·Hlitlil.:;uiL'n ... d-.''1I:I!ld, \\1: ,\()e:~'l!::

,I ;(I\!-I!r.~.:~lr t.lt"r.l,ll~l! <n,d~;r~o t.'r ~:~~o ·:":::::.:t::l:': n:,,:.·~. !k':~~I~c' w,:' ",,·.t-t:', \:-. :"\r:,:,'. :tnti
..... ,.l!~~t'" dist:\nL-~ ".lrl~lbi:.:~ Jr''':" Zr;,"r~·. t1t.~':"':;"'~~~·~· ..•..: ·,,:::I\I!.'~ :n~;:l~ ~I:~" ;...~~ t!'~ln~{,)r~l~ll:I.)" ~,. ~dl

I:~\;' Indc'f~c!\\k:,: '. ;;r',;"k:-. t:1 -:;';C:l ~':l'~'~ li:t' .• :::.:L'je'i ;:~:t.:r :h::- !lh'dc: ·ot'::':tn';tlrl1.\.:t! Thl:'-.

• Tt1~' :T1udeb \'.;:"';' :::q;:l~;!::"d 11\'~!~ \\:(11 ,;",!I;':!~" ;~:t$l 'I.!U~\I(:·~ i, r")lS' :.l~(,: ll1e: '"e':lsirk

s':nt:I"Jil7.o;'li k~l~: ~...;~.;~r;;,:> ;mx::c1ure .jc'·,"t·:I"~::"·'; ::: ~iJr:Ir....·l-::I~o ,11ll! \IJYI~' !q~j::. TI- ::;~n·

:'~~:lc" ~S[irnJl~C ~";::)~'~:lliz~~ :c:.lSl S(IU;("S ' ;::Cl.S - ~::i\l:-:l~l:.:rs, we rir~t ~.l{)pit~J ellS ~1,.1 ali
~~\_,d;;>ls. obtaini:~g ro;',ilill~tis :h:ll '.VC"~ use\.! ',~ e:i:::~l~H~ OJ, .• t11~ ~'ru~~-~~l:;1J.n~~·;,rT\lrL'l)rrd:'HII)fl.

i':T l.:::itim~lI'C " ~_I~::, ~)I' ,-';,,-1.=...:-1<; (:lc":: ~~~~0 :(, ;)b!~!I;i i i j; I ...\hlt:h pr'."::Jo::s ,I bnsls iar
'.:",' r;::Jsif'k -\lt~:~r. ~..,::rlUl0r :~r' d. ·\J~il:\..\;~:':::., ~:q~r. !~~ pri;.l~rtl~ i"T!.:'SS-'ie:\.·uunal n;rlllr=
,>I: :nc' J:lt::. '.v~ :J~rL·rll1~c.:: thC' [k;,;usl:!! J:h: ?J.:':;ili I : ':;7-·/: test 'or ·l:::~e~,)si<t"da';tl,:il:. T:,C'
r::s·.I!:s 'ilL~:"'::II.· ,r,:.!l "'.t· ~·:.li\nL\t ~:::i::Cl :i:·: ::: :.':'I:i::~;S '.';' l~,,,,mc~k~JJ~ti\.·:l\·. 1,~L'k : :--:P'.-:·','\
:r:·,..' r:~~I::l~II~J \_.'J;: l'..'r {h~.: ~~~~r:.lr":1~~!.:r'i :rl :r:\....>.,:~~; i-.: :l;~d !~1~·"~l~S'.~!:l~lt::,J !~':~ltl\I\t... ~. r'.:gr;;- .... •

'II.:;~ p"s Jnd l:~~ ,;,stlrnJ~~J v;IIut' lur ;.... r:~ "::~U:l:5 ..lr~ \~T; t"~·1\·(lnr~\~ln~. Tnt '!\l,J:.::s

'~('I~si~:ently !~'l\o;:' hl?:~ ':'\pidr1:1turv LldWt~ \\'::'1 X=5 '\\'~:- ;~!. :\nJ ·.irtUJIi:.:..ill rllc inJI\ICI.l;d
r)~r:':i:1c:t~'rs h:I\;::11C ;:\C'cl';L:d ;;I~!l:'l.

C0nslstent with lllir cx;:,e~'l:'::l\)n, :i1<.: ":Je:7icienl on IhI.' prk~ '.J.I"IJok I') rll:::g.UIl\t: J.nd

hlg.hly slgniticJl1t in :lll lh~ ~stim;.ll<::d muJ<.::~. Gi"::"n ll1l: ;:s[lrll;Jled pJr:lmel::r \'~llut:s ~Inu

111C :lVerage pre-EAS VJ!UC:S 11( [he olhe:' v;lr::lt"kso the: pr~·f:.AS price elastli.:tly \It' Jem:1nJ

gC::1erUld hy the: c;'slimJ.llull<, ~J.nges from -! .'.15 to - : .55.:~ Such <:!:lsl1cttil..'s :.lr~ lZt:'nerally
(0 nsisten l wi th. J Ilhou!?h sumewh:,It higher lll:lil. th..: Ii nJintci uf earlter studIes surveyed ~~

T;'lyior I I n() J,

The variahlc r~ilet.:ting the Sj'lC uf :hc: :n:lrket (M.-l RAfT., ) IS also highlv signitk:ml
J.nd has a posItive (;'oefficient. Thus. ~ln impor:.J.nc determanunt ~)f Ihe uemand for exchangt:'-
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5. The economic welfare effects of EAS

"S<e, lor ~,umph:. Inl051no ' .1.l)lO,i til ,; ..,rllra~1 10 uur ni,'Jcl. wnl':" r·~Ii~> 'JL':.,n p~'r ..'ar'1I:: l1Ie.l)Ur(') 'Jf

mcume. rno<.lcl~ thill rely un lUlal inL'umc Wllhl" lhl: marKet In::lll::tlllO ~:nc:r;,;u: ~1'~:lI:a~.lnl pJr:lIIlC:l-:r, .c;S..~:I:ll.:J

\\illn the Income van:lble. Sec:. lor t'\:llllplc:. P~y, t I'no '"
,.. Given thc mllt~d signilic:ln.:c levels III ch~ cr",>ss-scclionill i1nu limc-~nC5 (k.pe :lnu inlcrCC:PI CI1c:tfi<:lenls,

we tC'Sted the hYPOlhesis of'no cross-section dem:lIld vari:llions across metropolic:ln CURr: c::u.:hant'e5. The !::s(
per~\)rmed. :lllernativcly, lor intcrro:pt and slope v:lri:llions was rc:.iect~ in nc:1rly all model s~itk~ll,)ns.

\10..10:11 ---_._-----

• \~ .:, .....'-:"':'-.:J in ~.·-... :I·..n :, ~ ::~ :\1 ,'.::Jt·i,,:, \"J~ ;::c.' 'J.::;J ::, .1\.;.· ..Ha I r ::"h: ~:'.'I~l::~·. t~:,: :-: ~~:k.·'n"·rn.. :·l,. :", ..... :'.."":;i'!~

:i.:.I,.::!.H~··.tnt.~ J.,:r ...... ', ; :.~~L .1~·:t:·Jt...t::ltJl\ ..;::a, .~nt:.• :,. .,;\':,;r :1'':1:'' ~:~~'J~: ~:".::'~' . :!"J ...J"t:"~... ' . :',: -I !'-~.lr·. :~!~;'. ·:.:n .. ~ i'~·:e."·"

:r:::: :~tl"·.t,; .:""~:~' :~"f!1 'he' ~.a'\:c. ~!>:)f..: J,·..;·J,lliP'ul rC~:J!:3: _r:.: ..:. ... ;l~:.e:l.· :'(,..• ,~ ~~'..... I:l"~·f'... ',:', :. ~:': ..:";:"f

·.'_, ....:,·::1J:1g:- :..:~d~lng.;" :t~l· n~::'~l"L·~ ;)1' P('(~fH~~ll '-"U~~1~1.... [t("t~~ i'..;!\"·t.:·... ~~ t!::." C''\\.."h~l~lgf'::. (··:-r~"iIS~~~t

'.\ ir:~ ~)rlt\r ·~·!!~~"I~·H::.:I ~\udll.,:s ('1I' ::)lIJf':;::':!1J. ~l~~ L'ar~::;~c::~..:r !':Sl1;n~~t~\ \:11 th~ ::~:..:p~~~ \;"Lr;:'lnt,=

..iie :!~"';~'in\.·:l~~r.~. J:r7~.:.,,:~~~ ::--".. ,:1 .'::..~\'). : _r~~~ ·..·,.·~·:th::~::~~ IH1 t:·.~" \::$:~~l~('~ \':t'~:'~l:- ·...lr;:.lf"'lC"

.11:: :,i!?:lIth,::.Inl II: .I;~ ~:,~ ::111,:;:: )~',::~·:r:,·;lt:(.'n5 ..In,: :~':";'; :r.t: ·:'.r.':".:-:d "'.,;n, F;:l;1i!'.. :""l"~lJr':'

~r ..·~·\~~, ..~t.:~~IO:1Ji ~~nd :n[·"::·~~~T1;.'t'r~d ';h::ts l:i t!~~ ~~:1~~~[1d S::~:<':~~i:-;": ~il!f f\:pC1r':;.:r.: ; .:r ..... \~lr:cd.

'.\ Hil 'U~l~L' nut ilul .lil '.11 ["t.' ·,'<.:dr.ut'ra:; lakin!? "11 ':;1I.11l1ft:::n.:;;- .;:,'.;:,', d:' ;ll'l~.

ill JIi :lhJJI.::S (~ is JL'~ltt\:'. :;l";r~~· ·... ;.llll~" h ... tw~-:n .~~ ::n";..!.: 1;)1' i1i",:,,:!~ ,'- 3, -:-htS
~(Jsi~i\'I': ..:urre!:.ltlull ::'~~\\-c,:n li,(" ~rr~Jrs In c-,~tlJ:1~e t::':Jrs :nJl(:.:t","~ ~~1~:l \\'he~~e"";'~ :!h:~'': :~...:.

,:n~l:1~1.: :i1. ~-.l~'. (. iCL.\. "':L1l.': l0 ~tS '...'rr,)r ~~:":n. ::1-:r-:- \\.'t1! ~~C' ~ \"·I~·:·~,.~~r~·~ntJi:~~ :~p"llI"' ..: ..·ii~~n~\:

:n c"'ILL.)·~. 'd:.l ::5 ','frllr :c::~m, ~urt:c::n<":JII\ l:,i~ ,r~(,,':-:::lSc '.... :i! ',;.:,':. :1",'111 .\, - (:' ':';~" Jc

;)c:ndln~ ,)n tht' mlwjt'~ '\ll1~idt'r~d. The ,'\~:T1Dit':n~m:I:-::Y \l;~:;~~;kt..: :':- JlIr ~~:I"';;II:" ,·unn.r:"::s

;:'lIUi\Jicnt rcsuits \lht~in\.'l: '~'Y L;Jrs0n. L~!1I11'lll. :.Ii1d \\;::'\:11ar. i :.Jql) ". Jlll;I!U~:l t:ll: \::>ur:1~lcj

"n~t:t;)r0<':tCy" :s lower In I,"ur ~JSC.

• Ev:.duacion of the:' demand c()nditlom; t'llr ,,;xL'han!~·tl)~:t~,:h:H1~<:' tcie:'J:'lh)r~t: 'il..'i·,..'i e id=n~

tit't~d in S~L'1I0n 4 provides aspringhoard from wilich It is pO~5ihk tv cv:tIU:HO:: \I~~ C U1101l1:t,;

\v~II':.1n: dfc:ctS or alternative celephont" prit:in~ strlH:lltrl:S. [n [hi'S ~e'·:ilJn. WI; !lrSl de'..'cl,)f" :1

...·OIK\.'pcual frJm~w<'lrk t~Jr C'valuating che economic ,v~lt':.1re eHects or' Ei\S. Nt'\L '.\t" ~'n1pklY

this t'r:lmcwork ;l!1d t!l~ t:mplrir:.l1 J~mand t'stimates g,enerJeed .d'vvc to ~:.lklilatt· t!1l' ....on·
'li mer-~IIIl,1us im paClS lSS0Cl~llcd with ltle iCllWdlll.'lIl)11 of E.\S In r~nnCS<;l'L', .

let !:\,( {)\I£"

,'/\ rnr ",J.,
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TABLE 3 l)~,"und ESlim:uion Results


